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PREFACE. 

■ ■« « 

gOME ycitei- fiBC6 I poMifted « complete Treatift 

. oa MenfliratioD^ both ift 'iiieory and Piadice; id 
urtiick tliK El«m^ts of Hnt- Science are dcmonftnitedr 
end U^e Rules applied to the various padical purpofes^ 
©f life. That work has been well received by the 
PoMiCt, and honoured v4th the higt^ appfobaiion o£ 
the more fcarned Mathematicians, 

Ii has bowovev been- often lepiefented ta- ine» by 
Ttitorsand others^ that the great iize and price of that 
wprkt as wdl i» the ver|F ftiantific laannir m whtch 
it is formed, prevent it from being k> genexally uieiul in 
ichoolsy and to pmdical meafuiers, as a more eompen* 
dious and familiar iiicle book mig^t be». which they 
could put into the kands of then: pupils, as a work 
containing aU the pra&ical rules of that art, in a form 
proper for them to copy from, and unmixed with fuch 
geometrical and algebraical demonftrations as occur in 
^ the large work. 

£n complianoe therefore with (uch repmientations, I 
liave drawn up this Compe»dium of Menfuration^ 
ShidUcai GetmeCiy, and Arithmetici expiefsly with 

A3. the 
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the view oF accommodating it to pra^ical matters, af)d^ 
the ufe of fdiools. I.have9 for tlut end* here brought 
together all the moft uA-fut ruKes and precepts > have 
arranged them in an orderly manoer» proper for tlic 
pupil to copy; and delivered them in plain and familiar 
hi^t8ge« An exampie, worked out a^ fM length> i$ 
fcl down to each rulei together with drawings or re- 
prefentattons ctf the geometrical figures proper to 
illuftratc each problem ; and then aK* fubjoincd fome. 
more quefttons to^ea^h^mle^ as examples propofed for 
the praflice of the learners with the anfwer (tt dowOj 
by which he may know when his work is right. 

The Ititrodui^ion to^ Decimal and Duodecimal 

Aijlhmctic will be found ufeful, by ^olng over thofe 

branches befofe enlefing on the Menfiirationt that 

the learner may be very ready and expept in numeral 
Calculations* ' - 

1 he Pradical Geometry con^ns a great number 
of geometrical' con(faii£tions and tiperations ; by the 
pra&tce of whicht the learner will acquire the free and 
eafy ufe of his inftruments, and fo become prepared 
for making the drawings that are ulcful for illuftrating- 
the various brandies of Menfuration foliowing. * 

The Menfuration itfelf next fucceeds, and is divided, 
into various parts; firll, Menfuration in general, and 
then as applied to the (everal praAical ufes ki Ufe; 

Thfic. 
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. PREFACE. Vll 

Tbe whole being arranged in fiich order as the learner 

may properly take in fuccedion; or iii(lingui(hed into 
iweral btaoches* of vrhicb he may felcGt and ftudy 
any peculiar ones that may be more to his purpofe 
than the reff, when be has not either lesAire or induce- 
ment to go over the whole in a regular g^ation. And 
notwithftanding the compendious Cize of the book, 
and the g^t number of pra^caL branches here 
treated, it i/vill be found that each one is much moic 
ftdl and complete than the firft appeanuu^ of fo fnoaU a 
form may promifc to admit of. However, if further 
fatisfaAion be defired by any one, either concerning 
the fcience in general, or the demouArations of the 
nilesy or the more curious aiid^ copious difplay of pro- 
j^tiesj he may apply to my large treatife before men^i^ 
tioned, where he wiU find^ every part delivered in the 
moft ample form. 

To this edition is added ttic new method of furvey- 
iogi now pndiied by tfie beft furveycirst illuftratedi 
with a map or glan^ and an. engraved form of tiic 
Field Booiu 
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INTRODUCTION- 



A 



DECIMAL FRACTIONS* 

Decimal is a fraftton whofe denomiiialor is m. 

unit, or 1, with fome number of ciphers annexed ; 
fls or x's^^'oc* 

Decimals are written (!own without their denomina.. 
tors, the numerators being fo diilingaifhed as to Ihovr 
what the denominators are ; which is done* by fepaiat. 
ing, by a point, fo many of the rieht^hand figures from 

the reft, as there arc ciphers in the denominator; the 
figures on the left fuie of the point being integers, and 
thofc on the right decimals. 

Thus, 0*5 is tmderftood to be or | 
And 0*25 is - ,Vu r L 

And is - . " tV^ or | 

And ] -3 is - - \l or 
Arvd 24*6' is - - 24,^^or24f 

But when there is not t faffictent number of figurss 
in the onnverator^ ciphers are prefixed to fuppl/ the 
defcA* 

B So 
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So, '62 is 7^ OtyV 

Aad 0013 is j-q'J^^ or ^^3,^ 

So that ihc clmoroinator of a dccunal is always i, with 
as many ciphers as there are figures in the deciinaU 

A finite decimal, is that which ends at a certain num. 
bercf piaceit« But an infinite decimal, that which no 
where endsj bat is onderftood to be indeliaitcl/ con- 
tinued* 

A repeating decimal^ has one figure or feveral figures 

coniinuaily repeated. As 20*24-;>3 &c» which is a iingie 

«r fimple repetend. And 20«24S4 &c, or 20*246246* &c. 
which are compound fepetends ; and are otherwife called 
circulates, or circulating decSinals. A point is let over, a 

iingle repetcnd, and a pouit over die firft and laft figures 
of a circulating deciiuai. 

The fir It place, next after the decimal mark, is 10th 
part'f. the fecond is lOOth parts, the third is KH)Oth* 
parts, and -fo on, ^ccrcafing toward* the right hand by 
iOihs, or increafing towards the left by lOths, the fame 
^% whole or integer nnmb^s do. As in the foUowipg 
fcftle of Notation* 

- 

4-. ♦-» w 



2^ 
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Ciphers 
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1>EC1MALS« 5 

Ciphers on the right hand of decimals do aot alter 
their value* 

For •& Of is ^ 

And '50 or ^^^^ is i 
And •SCO 01 tI%% » 4 

ftCf are all of e^al Talvet 

But ciphers before decimal figures, and after the fepa« 
rating point, diminifl^ their value in a ten-fold proportion 
for every cipher* 

. So,' -5 . ytt A or i 
But *05 is ri^ or 
And •OOS is x^V* .w^ 

And fa ont 

8o th^« in anf nii«ed or frafitonai ncrmfaerf if the 

(epa rating point be mtf>rcd 

one « two « three , Sec, places t3 tbe.rtght-ih^iAdt every 

figure will be 

10 , 100 , 1000 , kt, timca greater than before. 

But if the point be niovcd towards the left hand* then 
' every figare will be dimtniflicd ia the (ame inanner^ or 
l^e whole quantity will be divide! by 

10 1 100, 1000 « See. 
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m 

ADDITION OF DECIMALS. 

Set the narobm oiider etch other according to the 

value of their places, as in whole numbers, or fo that the 
decimal points {land direftly below each other. Then acid 
as in whole numbers placing the decinaal point in the {unn 
'ftraight below the other poiota. 



EXAMPLES* 

( 1 ) ( 2 ) ( 3 ) 

276 7o30 312-09 

39*313 16-201 3*5711 

72014*9 3*0142 419o*6 

417* P57M3 71*498 

5032- 672s 1 9 9739215 

2214*298 •03014 179* 



79993- H 1 8513*103j3 14500-9741 



Ix. 4. What is the fum of -014, '9316, '32, M5914, 
72913, and -0047 I 

Ex. 5. What is the fum of 27*14B, 918*73, 14016, 
894304, •7138, and 221-7 1 . 

Ex, 6. Required the fam of 312*984, 21*391 
2700*42, 3-153, 27*2, atid 681-Oe/ 

syB- 
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SUBTRACTION or DECIMAI^S. 



SftT the lest number under the greater iii the fiime 
manner as in^ addition. Tbea fubtraift as in whole nuin. 
hers, and (ilacc the decim^ point m the remainder firaighc 
faeloir the other pointt» 



^ ( 1 ) (2) (3) 

From *917S 2'73 2U'Sl 

take -2138 l-yiS5 i'<JOi4r2 



ICU3. 7^^3» ' 209*^0858 



Ex. 4* What is the di&seoce b^ttiveen 91713 and 

407 ? • ^ 

£x« 5. What is the di&rence bctweoa 2714 and 

•916? 

fix. 6» WJiat is the diftmec between l6*S7 end 

•00*135. ^ ^ 



MULTIPLICATION DECIMALS. ' 

Sit down the &Aors mider eaeh other^ and mtikipl/ 
them as ia whole nnmbecs^ thpn from the pn>daA,,'to« 

wards the right hand, point off as many figures for 
decimals^ if ihcic aie dccin^l pj^f cs in l^oth ikcis>r^ to* 
jcthcr^ 

13 Bttt 
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6 IKTReDUCTION. 

Bat if there be not as many figures in the proi'u^ .13 
there ought to be dcciisak^ piefij^ (he proper number of 
ciphers to fupply the defc^* 



BXAMFLSi* 

(M (2) (3) 

520-3 91-78 ^ 

•417 ^' •38i • -0431 

S6421 9178 , 217 

5203 73424 651 



216 9051 34*96818 ' ••CO93527 



£x. 4t. What is the prodaA of 51*6 and 21 f 
Ex. 5. What is the ptodua of 314 and «099 i 
Ex. 6. What is the piodoa of -051 and 'OOpI ? 

Noir^ When dcciirals are to be multiplied by 10, or 
100, or lOCO, &c, that is by I with any number of 
ciphers^ it is done by only moving the decimal point aa 
many placea farther to the right hand, as there are ciphcra 
in the faid tDuIciplieri fttbjMoinf dpbeis if there be fiot 
fo many figores* 

IXAMPLXS* 

1. The prodoft of 51*3 and 10 is 513 

2. Thcproduaof 27M an<^ ^00 is 
3* The produa of \^l6\j and iUOO is 
4. The jmdua of. 21 and 10000 is 

coKTaacTioir. 

When the produA would contain fcveral more decimals 
fhan are neccflary for the purpofe in hand, the work may 
be 17 ucb contraacd lhiis> retting ooly the proper num» 
bex of decimals* 

Sec 
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UECIMAL9* 7 

Set tfie units fit^ure of the m-jlripller ftrirfght under 
fuch decimal place ot the multiplicand as you intend the 
hd of yoar produdi (hall be» writing the ether figures 
of the multiplier in an inverted order: then in multi- 
plying» KjtA all the figures in the moltiplicand which 
are on this right of the figure you are multiplying by; 
letting the produAs down (o, that their right*hand 
figures fall ftraight l>elow each other ; and carrying to 
fuch right-hand figures froin the product of the t^vo 
preceding figures in the multiplicand thus viz. 1 tionfi 5 
to 14, 2 from 15 to 24, 3 from 25 to 34, 6cc, incltw 
fively ; and the fam of the lines will be the produd to 
the number of decimals required^ and will coxnnionijr be 
to the neartft unit in the laft figure. 

£XAMFI£S« 

1. Muhiply Q7*l^Qh6 hy 92*41(»5, fo as to retain 
only four places of decimals so she prodoA. 

ContraAed« Common w ay. 





07 •14.986 


5301 4*29 


c 




24434874' 


13 


574.')30 


542997 


81 


44958 


108599 


2714. 


S86 


S715 


' 108599 




81 


5412997 


$ 




S4434874 


250892^0 


5?508'9580 


650510 



f. Multiply 480M4936 by 2*72416, retaining foiw 
decimals in the produd. 

3. Multiply 2490-3048 by .573286, retatnmg fi?o 
decimals in the produd, 

4. Multiply 325«701428 by •7218393, retaining thiee 
' — ' in theproduAt 

b4 pivi« 
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'■M INT&ODUCTION. 



DIVISION ,oF DECIMALS. 

DiTiDE as in uhoJc numbcis. And to know how 
many dccinu ls to point off in the quotient^ ohfcrve ihc 
following rules : 

1. There mull be as many decimals in the divi lend, as 
in both the divifor and quctient, tog(*:her; thercfmc, 
poinr off for decimals in the quotient, as many figures^ 
as thf^ decimal places in the dividend exceed thole in the 
divifor, 

. '2. If the figures in the quotient be not fo many 
M the rule requires, fupply ' the defeA by prefixing 
€jpher9* * 

3. If the decimal places in the divifor be more than 
thofe in tlie diviL^iiJ, add ciphers as decimals to the 
dividend, till the number of decimals in the dividend be 
equal to thofe in ^hc divifor, and the quotient will be 
integers till all thefe decimals are ufcd. And in c^fe of 
a remainder after all the figures of the dividend are 
ufed, and more figures are wanted in the quotient^ annex 
ciphers to the remainder^ to contiooe the divifion as far u 
neceflary* 

4. The firft figure of the ^aotknt will poiTefs the 
fnme place, of inteeers or decimals,^ at |hat figure of 

the dividend which ftanils over the units place of the firft 
produd. 

£XAMFL£5« 

J • Divide9424«6e56 by 43*6. f?.Divide 3877875 hj*fi75. 
43*6>3424-6056 ( 78-546 ^675 ) 3877875 000 ( 574500O 
3726 5028 
' 2380 • ^ 3037 

• 2616 ' • ....000 

3, Divide 
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S, pa'id^ fX^^xm Iggr ^IM?* 5. Divide 9*16 by 37.i. 
^»i4£7>lS b/ '18. ' OiTMlp 109- br •215* 

ft * 

coviqi^ACTioyi. 

1. If the ^evifor be m integer with Wf. number of 
ciphers at the end ; cut uiem ott^ and rempve the decimal 

point in the dividend fo raany places farther to the left %^ 
there were ciphers cut off, ^^refixing cipliQra if need b?} 
then proceed as before» 

Dt^de 95S by 21|9<M>. i Biride 41020 Yxf 3^2000^ 

• ai;000)-953. • 32*000 ) 41-0^0 

7 ) 31766- 8 J . 10*235 

•04538 JirC4 1*281875 

Here^ firft divide by d» and Here» firft divide by 4«^ 
then by 7j becaofe 3 limea ud then by 8, becaofe 4 

7J»SU. tiis$|'8 if 32. 

* . • ♦ 

3. Divide 45-5 by 2170. 4. .Dij?ide 6l by 79000i. 

2. Whence, if the divifor be 1 with ciphers, the 
quotient will be the fame figures with the dividenrl^ 
having the decimal poitoc fo many places farther to the 
left as there are ciphers in the divifoc. 

' ' tXAIIPLB8« 

2173 by 100 = 2'173 419 by 10 =r 
• ^'l^ by 1,000 -i^l.by 1000=; 

3*. When the number of figures in the divilbr ia great, 
il^ 4ivi£pn at lar^e will bp vjery t]x>ttblci[on9i?, but piay 
be contraaed thus : 

Having by the fourth general rule, fousd what place 
o£ decimals or integers the firft J^i^e of quotient 

b5 ^ / will 
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lO IKTROBVCTION* 

wi!l pofTefs ; eo^fidct how many figures of the qoodeiit 
will ferve the pident ptirpofe $ then take the fame imiii* 
brr of the^ left4kaiid figures of the dmfor^ and a» many 
of the dividend figures as will contain them (lefs than 

10 times); by thefe find the firft^ figure of the quotient; 
and for each following figure divide the laft remainder 
by the divifor, uanring one figure to the right more 
than before, bur obftrving what muft be carried to the 
firfl produd for fuch omitted figures, as in the contradion 
of Multiplication; and continue the operation till the 
' divifor is exhaufled. 

When there are not fo many figures in the divifor aa 
tie reqnired to be in the quotient^ begin the dtvifion 
with all the figures as ofnal^ and oontinne it till che^nnm* 
ber of figures in the divifor, and thofe remaininf to be 
found in the quotieatj be equals after which ufe the con. 
txa£Uon» 



' 1. DiTide iS0S*92906 by 92*41035, fo aa to have foor 
decimals in the quoiienr.— In this cafe the quotient wiU 
contain fix figures. Hence 

SS'41QSjf ) 12508*928,0$ ( ^•1498 

66072P* 
13849 • • 
4608 • • • 
912 • • • • 

80*-*V 
0 • • • • • • 

Divide 4i0d*Cd5l by 1^30-409 fo that the quotient 
may contain four decimals* 

4. Divide 37/10438 by 5713*96 that the qootienc may 
contain five decimals. 

4. Divide 913-08 by SI37«9 tbat tbt quotient misy 

contain thiee decimals*. 

4 RKPUC« 
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REDUCTION OF DECIMALS. 

1. To reduce a vulgar frad^ion to a F>fcim:^I. Divide 
t^e numerator, with as many decimal ciphers annexed, at 
may be necefTaryy by the dcDonunator; and the quotiqit 
will be the decimal fought. ' 



1. Redace ^'^ to a decimal. 2* Rednoe to a decimal. 



l-OOOOOO 
il)0.1Hlil: 

0*010101 *c r: ^ 

Here divi<Ic by ^ and 11 , 
becauie 9 times 1 1 is 99. 
And the decimal value of 

j^ia the etic|ilatie •Ol. ' 



6)1-0 
5)0-20 
3) 0*04 

0-01333 kc =r,V 

Here divide by 5, 5, and 3, 
becaufe 5 x 3 x 3 1= 75r 
Aod the decimal vaioe 

•/j i^ the Kcpetend *013. 



mHia EXAMFLB8. 



1 = 



1 

T 

1 

T 



as -2 



1 
I 

To 



= -1. 

= -1 



So that whenever we meet with the repetend '3, 
in any operation, we may fubftitute ^ for it: in like 

■wmer wc may takef for*6, tndjfof -lO. andjfor 
I9 mik^Qt I for "9, &c* 



»6 
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IM TROD U CXI ON. 



NoU, When a great many figuies are required in the 
deciiiial, and the denomiiuUor of the given friftion is x 
prime nu nber greater than IJ^ the ojpcratioo will be bcil 
performed 2s folJows. 

Sup^fe^ for inftancet would find the reciprocal of 
the pnme number '^9, orthev^Offr^ the fradion 3^ ia 
4eciinal.iiumbeKS. ^irft divide 1*000 by 29, in the coou 
ippn way^ fo far is to find two or Uiree of tbe firft figuies^ 
or tiU the remainder becomes n fingle -figure, and then 
aflame the fupplement to complete the quotient. Thus we 
fhall have ^'i-j. - 0' 034-1 S^^y- tor the complete quotient; 
which cquaiion multiply by the nunnerator 8, and it will 
give ^\-=0-27584.|| or rather ^\=:0'Q75He^r,. Subfti. 
tute this inftead of the fradion in the firlt equation, 
and we fhall have zz 0 03448 27586^. Again, 
multiply thh equation by 6, and it will give -^^ rr 
0-i06S96o517-aV> ^lid then by fubftitution ^V=0-03*482 
75862008965517^4 ^ Again^ oiultipJ^ thii eqoation by 
7t and it becoom ^ zi 0*24137931034482758620j|, 
ind then by fubftitutibo ^'^:=:0'0S^4tm5S62O6S9655\7 
2413793103444i27586'20if ; where e^ery operation will 
at leall deuble the namiicr of figures found by the pre« 
ceding operation. Arid tl.is ui^i be an eafy txj edieiu for 
converting divifion inro ipultiplication in all cafe?. For 
this reciprocal of the dlvifor being thus found, it may be 
multiplied by the dividend to produce the quotient* 

» m 

• JU» To tjcduqe a Decimal to b Vulgar FraAion« 

* • 

Under the figures of the given Decimal write its proper 
denominator; which fradion^ abbreviated as m^ch as it 
can be, will be the vulgar fra^oa fought* 



* * 

6 SZAM* 
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EXAM PLBS» 

So *o ^■^jg 

And -is = VWW = i 
And -75 = = I 

And -625 = T*. V^ = 1 

And • i6 2 5 — S625 — 9 

* — 

III* To find the Value of a decimal^ ia Uie Lower 

Denominations. 

Moldply the fiiveo Decinoial by the ntiiotier of parts fa 
the next lower aenomsna'csoo; mm ihe produft ciit cS^ et 
inany decimals as are io the given noosMr. 

Multiply thefe by the parts in the next lower denomi- 
nation a^aio, cutting oiF the faoie number of df^ciraals 
before. 

A.nd proceed in the fcime manner to the Jouef^ denomi- 
nation; then ti-ie fcveral integer parts cut off on the 
kand will give ^be -?alue of tfae decimal propofed. 

« 

BXAMPtSS*, 

J. For the value of •3^141. 2. For the value of 

•213i^lb.avoir, 







.m 




. S7'fi280 


12834 


, 12 


2139 




02* S^224 




16 


q 3*7 no 


dr. 6*7584 




. Anf. 3 oz 6 div 



4V P ^ 



0TB Ift 
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INTRODVCTUK. 



OTHER EXAMPLES* 



1. 

4. 

5. 
6. 

7. 
8. 

10. 

11. 

IV. 



• 775 1 
•625 g 

1 

► -01 25 lb troy 
" '^6s \ lb troy 

•625 cwt. 

•009943 mile 

• -6875 yd clolb 
' ''3S75 iicr • 

. '2083 hhd wioe 

• *40625 qr com 

• *4S857 montli 



A6A 
0 71 

17 3 

3 dwts 

5 oz. 12 dwts J5 gt 

2 qr. 14 lb 

17 yd 1 f 6ioalaio& 

2 qu 3 nl 

1 Fd 14 pi 

13 gl 

3btt 1 pk 

I wk 5 day nearly 



To bring Qoantfties to Decimak of Higher 

i><nominations* 



CASt U 



If a fingle integer or decimal be propofcd, reduce it te 
the higher denomination^ bjr dividing as ia xedaAioii of 
whole numbers* 



IXAIIFtsa* 



!• Reduce 9d to the de> 
ctnoal of a poond*- 



Anf. 



12 
20 



9i 
075 s 

0-0375 1 



2. Reduce 1 dwt to the 
deeinal of a lb. 

20 1 dwt 
12 0-05 oz. 
Aof. 0 00416 lb 
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B£CIMA.I,S« 



1$ 



3. Reduce t6 d to 1 Herl 

4« Reduce 7 drams to lb avoird 
5* Red«ce 2*15 lb to a cwt • 
6. Reduce 24 yds to a mile - 
7« Reduce *0S6 pole to an acte 

8. Reduce 1*2 pint to hd wine 

9. Redoct 14 mia to a day • 
10* Reduce ^21 pbt to a peck 



- H)010SS 1. 

. •02734375 lb 

- «0l9l96ewt 

• •013636 mile 

• •00035 acre 

- •Or)238hd 

. •009722 da/ 

« •013125 peck 



CASE II. 

A compoond number may be reduced to a Aiperior name 
by reducing eacb of iti partt^ and taking the fum of the 
decimalt : the beft way to do which is thua: 

Write the given nomben under each other, proceeding 

orderly from the lead to the grcatcft name, for dividends j 
draw a perpendicular line on the left of thefc, and on the 
left of it write oppofnc to each dividend fuch a number, 
for a divifor, as will reduce if to the next fuperior namo; 
then begin with the upper divifion, and affix the qaotient 
of each to the next dividend, as a decimal part of itt 
before it is divided, and the laft fum wifi be the anfwer^ 



IXAMPLES. 



1« Reduce 31 12s 6|d to 
the denomination of U 



2« Reduce 5 ox 12 dwt l6 gr 

to the denom« of lb. 



4 


3 


24 


16 ^ 


12 


6-75 


20 


12^66 


SO 


U*56)25 


12 


^•633 


Xnf. 


•628135 


Anf. 


0*4694 
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iNT^opyCTioir. 



3# Reduce 19 1 17 s 4| d to I 

4* Reduce 15 s 6 d lo 1 

5* JUdocc 7id to a ftU 

6. Redace 3 cwt^ 2 qr 14 lb to cwt 

7* Redace 17 yd I ft 6 in to a mile 

8. Reduce 2 qr 3 nis to a yard 

9. Reduce 13 ac 1 r, 14 pol to acres 
10^ Reduce 13 gal 1 pint to hj wip^ 
11. Reduce 3 bu(h I pcc to a qr 

12» Reduce 3 mo I wc 5 da to moa 



7751 

•00994318 mil 
•587 5 yd 
13^3375 acr 
•5Q83 hd 
•40(>'25 qr 

Z^&%^ moA 



TTT" 



^ It has already been obfcrved, that when an infinite de- 
cimal repeats always one hgure, it is a Tingle re pe tend ^ 
and when more than one, a compound repctcnd^ or ^ 
cuf;ite : alfo ih^t a point is fct ove( a ^gle rmtCQ^, fQ^, 
a point over the firft and laft figuret of a circulate^ 

it may further be obfcrvcd^ that when other decii9j|I 
figures precede a repetepd, in an^ numbers, it is called it 

mixed number or quantity, as '23, or '104123; othcrwife 
it is a pore repctcnd, as •S s'gi. 

Similar repetcnds begin at die fame place/ and confift 
of the farne number pf $^urcs; a^ '3 ^4 *6Vor i'^^i 
aad2M56. 

DiffimU^ir repetends begin at diffisnent pljices^ 7.Dd con-, 
fift of an oncqufil number of figures. 

Similar a»d ^rbfterminous repetends bc^ln and end at 
tbe ^ a^filM and 'Q^i ^ * 
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REDUCTION OF REPEATING DECIMALS. 



CASS !• 



: To reduce a fingle Rcpefend to a Vulgar Fraftlon* 

Make the given decimal the numerator; and for a de. 
nominator take as many nrtnea thdc are iccarnng jfUo^ 

in the gi?en repetend^ . • • . 

If one or more of the left-htnd placet* m the given de- 

citTT^l, be ciphers, annex as many ciphcit lo the lightJwnd 

of the nine& in the denominator. ^ 



I So = f = f ♦And 2«S3 =5 $41 5»«A' 



i 



* if •» » 



Tp redace a mixed Rfpetcnd a Vulgar Frafiion, 

To w many nines as there arc figures in iKe repctenc?^ 
annex as n»ny ciphelrs as there ate finite places^ foe the 
denoraioator of the vylgar fraction. 

Mqltipiv the nines in the denominator by the finite part ^ 
of the d^imal, and to the produA add the repeating part^ 
for the numerator, ' * ' ' 

Or find the vulgar fradion as before, anfwcring to the 
repetendi then join it to the finite ppt, 4^d ijpducc them 
to a common denominator* 



XXAM< 



\ 3 H A H y '-^^ 
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1NTH0DCCT10,V# 



1« So *jd 



And *583 s 



5. And MSb ^ 



4* And r: 





4ft 




II 




= 50 




15 


£8x9 + 3 
















IS X y + s 








* 

1 






3(5 










9m 






JJ7 



ADDITION OF REF£TfiND$. 

Make every line to begin ?nd tvd :\t the fame pI^KC, 
by extending the rc|)Ctcndf, and fi iiuguuihe vaciincifea 
with the proper figures and ciphers. Then add sl^ io 
common nwnbcn; only increaie the fum of the right- 
hand xoWf or laft row of the repetendsj by as many units 
M& the firft row of repetendsxontains niiiei* And the fum 
will cticiiktc at the lame places as the other Iines« 

izanf Lis« ' V 

( n . ( « ) 

= 81*04666 7il*3i = 72*3Si8 

42'35 s: 42-35555 7*2l = ^'Slll* 



§um 172*89480 Sum 17^-5535 



i9) 
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HfircTEirifti. 19 

(S) ' \ ^' ' ( 4 ) 
1*5 =' P50000000 \3*hl5 ;=:13*2l5151*l , 
t)*83 =: 0*^J5333S33 27-096 =r«7*09696969 

, I. , i> ~ " . , . 

Suoi 223*5057S3pO Sam 49*43603512 



SUBTRACTION of REPETENDS. 

Maki the rcpetcnds to begin and end together, <i In 
addit&cm« ' Th^n fabtraa as ufual; onl)', if tht repctend 
of the nomber to be fubtraAed exceed the repetend of 
the other mimberi nwko the laft figure of the lemuader 1 
left than it otberwife would be. 

sXAMrjLia# 

{i) , (2). . 

76»8« m 7€-9m t9'&f6 m t9'S760 

5*7617 m Si'-Gn i 2-5845 = i2'6u'6 

US. il'SGO* DiS. 76'99ii 



.( 3 ) ; ( * ) 



3-561 d*56l56l 2*532 ss 0*53232 
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MULTIJPLICATION of REPfiTENDS. 

1. Whoi t repeicnci it to1)e multiplied by a finite 

nuniber: Mukiply as in ccmnion numbers; only obfcrvc 
what muft be carried from the l)eginning of ilie repetend 
to the end of it. And make all the Uacs be^ia aod end 
together when they are to be added. 

2* In mul'tplying a finite decimal by a f ngie repetead; 
jnultiply by the repetend^ and divide by *f) or 

In more complex cafe?, reduce the repetends to vulgar 
fractions ; tbcn divide tbsk, and reduce the i^ttent to a 
deeimalj if iieeeflary» . 



SXAMPLKI. 



50140548 
143258711 



- ( ) 

si 

a ) 1 6*^7445 

. iao827a 



( 2 ). 
1*2 

4'2()S 
21044 



19 1 

3028 
17 

*2 1 202 

ao2aa 



Or S*4«5 3| 

Thp^ 271241 
11 



= Sf = 



5 ) 2S»*3$51^ 



99*^5603 
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Molt. 1*206 by 3*5 
1»266 ^ 1-2^ = 1 = l^V «1 
and S*5 =s 3| s= V*5 

then If g X SB '^Vi? = 4-2882154. 



DIVISION OK REPETENDS* 

1, If the dividend only be a repetend, di?tde as in 
common numbers, bringing down j^hvays the recurring 
figures, till the quotient become as cxaft as requifite. 

2. And if the divifor only be a repetcnd, it will be bcft 
to change it into id eqnivalent vulgar fradioo^ thea mul* 
tiply by its denominator, and divide by its numerlitor, 

3# .But if both divifor and dividend be xepetendSf change 
them both to yulgar fitAiocii* 



EXAMPLES. 

( I ) ' ( 2 ) ^ 

1*2) 2- 5253 «) 27*912 



(3) ^ (4) 

17 ) 51-49i ( 3*028 27 ) 193-3.99^6 

49 9} 64. -450 42 

151 7*162035 



151 



5« Divide 
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6. Divide ^9'46oj by ci 3| ss 3| ss y 

3 



11 ) 298-36dJO 
27*1 241 

6. Divide 4 '2682 154 by 3*5 or 3i = V 

& 



32 38'3939363 

7. Divide 154 by 1-20C). 

HcfC 1-200 s 1-2^ = l*2yV s= ||| 

And 4-?H*S2l54 = 4-2|||^;j = t|||f^J^. ^ 

Or rather (kuss 



Having found 1*?06 = » t|SJ«tti thca 

4-2882154 
10 



42*88^154 
3 

128-54646'4 
11 



398) 1415M1 (3-5 

2^211 ^ 
' 221 

IN- 
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INVOLUTION; 



OR 



RAISING OF POWERS. 

A Power is a namber produced by multiplying any 
given number conciniuUy by iifeif a ceruin numlier of 

Any number is called the firft power of itfelf; if it be 
multiplied by itfelf^ the prodM^ is called the fccond 
power, and fometimes the fqaare; if thit be multiplied 
oy the firft power again* the produft is called the third 
power, and fometimes the cnbe; and if this be multiplied 
ny the firft power ag-^i , the produfl h called the fourth 
powerj and fo on: that is, the power is denominated 
from the number whicii exceeds the multiplications by 1^ 

Thus: 3 is the firft power of 3. 
3 X 3 z: f) is the fecond power of 3» 
3 X X 3 rz 2/ is the ihini power of 3. 
3 X 3 X 3 X 3 s is the fourth power of 3« 

And in this manner may be calculated the following 
tabie« 



TABLE 



Digitized by 



. z • 



TABLE 0/ the Firft T wtlvi Power j of Numhtru 
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"The number which exceeds the muiiiplications by I, U 
.H:alle<i the index or exponent . of the power : fo the indeic 
of the firfi power is 1, that of ihe fccand power is gi that 
of the third is 3g and fo bn« 

Powers M cosMBonly denoted by twritipg their indices 
above the firft power: fe the fecond power of 3 is de« 
noted th«,*3*; the third power thus, the fourth 
power thus, 3"* ; aaifoon: alfb the Cth power of o03p 
thus, 50a*^. . ' . < 

• ' 4 ' 

Involution is the finding of powers $ to do wbtcht from 
" their definition there evidently comes this rule. • - 

\ ^ 

I 

Rule* ' - ' 

- ' Multiply the given number, or firft power, continually 
by itfelf, till the number of multipliwauon be 1 Ic^fs than 
the index of the power to be found, and tlie laft prodoi^l 
will be the power required. 

Nou. I. Becaule fractions are multiplied by taking 
the prpduds of their numerators^^nd of their denoioina^ 
tors» they will be involved by raifing each of their term 
to the p^er required. And if a mixed nan^ber be pro* 
poied, eitther reduce it to an improper fra^tos), or reduce - 
the vulgar frafiion to a decimal, and proceed by the 
rule. ' ' . 

2« The raifing of powers may be fometimes, ftortcnod 
by working according to this obfervation, viz. wiiaicvec 
two'or more powers are multiplied together, their pro* 
duS is the.power whoie index is the fum of the indices ot 
the fedora^ or.^if a power bt multiplied by itfelfj the 
prodd(5l ^ill be the power wtiofe index is double of -that 
which is m<il|ipjied; fo if we would find^t{ie fixt|i power, 
we might n|uitiply the given number twice by ufelf for 
the third power, then the third pc^er into itfe{f would 
give the ^xth pqwer ; or if we ^irould find the fevenih 
power; we might firft find the thir^ and fourth, and their 
produ^ would be the feventh| or laiUy^ if we would 
X. C find 
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V 

1 the 44SSi^ii"P0^r« "wv 'niiVht 'firil Sfe 



2($ . sirtit^or^irmdir. 

Ji be die 
into itfelf wottld be the eighth. 

for the l(|(we of 45» * For tbe iquaie of '097 



4^ iStfowtt. 

^5 

180 



2023 =: 45* 



ifertbecobeef 9^5 

3-5 



J75 . 

105 




42-875 = 



•027 
•027 

189 
•OOOTf 9 zz 



* • 

51 

•*fi55 



'•^202 
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F«c the fifth pewet of '29. Foe the &ah power of 2*6, 



•29 

•0841 =»J9» 

VQMA.djuilo 

■590707281 ss»«;9» 

6365529 



9*6 
«•€ 

52 

6-76 = 2 6» 
.1952 

17*576 r: 2-5' 



105456 

87 8. SO 
123032 

«08'915776 ss 



.Ex. 7. Tbe fijuare of f Is J x | = $ 
:<x, 8, The a«b»of f i»| x | x f s ^4 

■£jc.,l>. The fijuarc of or y is x V = *^ 



2 
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EVOLUTION; 

■on • ' 

EXTRACTION OF ROOTS. 

♦ 

The root of any given nomber* or power, is fuch a 
oumber, as being multiplied by itfelf a certain ilomber of 
times* will produce the. power; and it Us denominated 

the firft, fecond, thirds fourthi &c. root, refpf lively, as 
-the number of multiplications made of it to produce the 
given power, is 0, I, (>, 3, &c; that is, the name of 
the root is taken from the number which exceeds the 
multiplications by I, like the name of the power in invo- 
lotion. 

The index of the root, like that of the power in invo- 
lution, is 1 more than the namber of the multtplicacions 
iftceflary to produce the power or j^ven number* So 2 is 
the index bf the fecood or fquare root ; and 3*the index of 
4he 3d or cubic root; and 4 the index of the 4th root; 
and fo on. 

Roots are fometlmes denoted by writing ^ before the 
.pt)wer, with the index of the root againft it : fo the third 
root of 50 is ^ 50, and the fecond root of it is ^ 50, 
the index U being omitted ; which index is always, under^ 
tfiood when a root is named or written without one. But 
if the power be exprefled by feveral numbers with the 
£gn -|- or &Cm oetween them, dien a line i* drawn 
^rom the top of the fign of the root, or radical fign, over 
^11 the parts of it ; fa the third root of 47 — 15, is 
^/47 -^15. And fome times roots are de finned like 

jpoweisj with the reciprocal of the index oi the rnot 

2 atbove 
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above the given number. So the root of 3 is the 

root of 50 is 50^» and. the third root of it is ; alfa 

- I ' I 

the third root of 47 — 15 Is 47 — 15"^ or (47 — 1^) ^. 
And this method of notation has juftiyj>re vailed in the 
modern algebra i becaiife fuch roots, being confidered as 
fraAtonal powers/ need no other directions for any opera^ 
tions to be made with them, but thofc for integral powers. 

A ni mbtr is called a com|»leic power of any kind, whecr 
its root of the fame kind on He accurately extradled; but 
if not, the number is called an imperfe<5^ po vcr, and its 
rood a fnrd or irrational quantity. So 4 is a compete 
power of the fecond kind, its root being 2; but'an im- 
perfe^ power of the third kind^ its third root being a furd 
quantity, which cannot be accurately extrafted; 

Evolution is the finding of the roots of numbers, 
either accurately^ or in decimals to any propofed degree 
of accuracy* 

The power is fnl to be prepared for extradlion, or 
evoluuoii, by dividing it, by means of points or commas, 
from the place of units, to the left hnnd in integers^ 
aiid to t! e light in decimal fractions, into periods, CQn* 
raining «ach as many places of figures as are denoted** 
hy the index of the root, if the power contain a complete* 
number of fuch periods ; that is, each pertt)d to have 
two fiourcs for* the fquare root, three for the cube root, 
four for rhe feorth root, andfoon. And when the hiV 
period in decimaU h not complete, ciphers are added to 
complete it. 

Ao/^•. The root va iH contain juft as many places ot 
figures, as there are periods or points in the given powcr;. 
and they w 11 be integers or decimals, refpc^tively^ as the 
periods are .fo, from which they are f< und, or to which 
they correfpond ; that is, there will be as many integer 
or decimal figures in the root, as there are periods of in- 
tegers or decimals in the given numbet. 
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TO^IXTEACT TItl S^ljrAEI HOOT, 

V. Having diridtd the gifeii mmiber Into ptrkiiwtst 

two figures eaeh, find, from the tabic of powers in page 
24, or otht rwife, a fqiiare DtHnber either equal to, or the 
next I^fs than the firf> period, which fubtraft from it, and 
place the root of the fqnare on the right of the given 
number, after the manner of a qaotkot in diyiiioD^, for 
ihe firit figure of the root required. 

2. To the remainder annex the fec^d peried fof i di* 
vidend; and on the left thereof fet the double of the fooi 
already founjd,, after the manner of a divifor, 
: 5. Find how often the divifor ts contained in the ditrC 
dend, wanting its laft iigore on the right hand; place that, 
i-jiiuibcr for the acxt figure in the quotient, and on the right 
of the divifor, as alfo below th« fame, 

4*. Multip/y the whole increafed dirifor by it, placing 
the produ<il Mow the dividenc^, and fuhtrafl it from ir^- 
and to the remainder bring down the next j^eriod, for a 
new dividend; to which, as before^ find a divifor bjr 
dr ubiing the figures akeady found in the root; and fr^m 
ihefe find the next figure of the roof^ as in tiie laft article; 
eet Jttttitig the operation fiiH in the fame nmiier till all 
die periods be ufed, or as fer as you pleaft» 
' A'^v, Inftead of doubling the root, to find the ne^ 
diviiorsj you may add ihc lalt di\\{oi to the figure below 

' T« prove the work, multiply the root by itfelf, and tcy 
ibe produd 9^4 4to rcaaaindfti^ ;|nd (he^fuia wiU be Ite 
py^ naiiibor«. 
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1 • To cxtraft the root o£ 17*30^>6. . 

* 

Harioj divided the givcii 
number into three periods 17'30,56 ( 4*ltf' 

namely \7, and 30* aad 56, wc ' 16 
find that l6 is the next fqcarc to >■ 
17j^ the firft pciiod*. which fet 84 | ISO 
below, and fttbfraAing^ 1 re- M .^^ 

mains, to wMch bring down 89) 



the next period, and it jmakes 1 30 ' 820 
for a dividend. Then 4, the root 6 
of }6, is fet on the right of the. 



4956 



given number for the firfl figure of the root, and ih^. 
daubkf or 8, on the left of the divi4«i4 ^<xr the firlk. 
figure of thedivilbr; which bein^onee, contained in 13, 
the dividend wnQting its ]aft figure^ gives 1 for the itexfr 
ili^inc^of thfbioQt,. which. 1 is accordingly fet in the rooty 
making 4;*!^ and in the.divifof wking SU a^ alf<» belo^r 
fin faqie- Th^rfc, nwltipliied, make, ^fo 81, which fee . 
l>tl£Hv the dividend ^ and fahrrading, we hr.>'e 49 rcn^aiiu 
jng, to which tlx lafl period 5b beiiig hroiiglit dowti, it; 
niakes 4950 for the new dividend. Then, for a re v di- 
▼ifor, cither double the root 4rl, or clfo, which ^is eafi^r^ 
tp< tb$;.laf),4iviior add tl^e figure 1 (landing bielow it, and,' 
<ji|h^i; way gUtef^f(VP.the firft part of the new divifor. 
Thjfi 8$ i^tt.tini^ conUincdj in. 4J|5, and thereff)re 6 is 

Qcp^ , fiffiira* .to fet in the xqptt and ixk the divifor^ ai 
slfo bdbw tbc fame; wbiell betne then nolttpiied by it». 
gives ^956y the ftme as the dividend; therefoire nothing, 
lenain^^ and 4*^1 6 is the root of IJ'^OSd, a& required. 
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32 ' I^ITRODUCTIOX. 

EXAMPLE 2. ' 1XAMPL£ $1 

t 

For the Root of .2025« ' * For the loot of '000^ 29* 

20,25 ( 45 root •CO,07,2p ( -(K?? root 

16 4 



85 j 4^?5 • 47 

5 4- . 7 



3^9 
329 



AW. When all the periods of the given nnnihrr arc 
!)rought down and ufed* and more figures are required to 
be founds the operation roajr be conttBoed by adding as 
many periods of ciphers as we pleai'e» namely^ annexing 
always two ciphers at once to each dividend. And whea^ 
' Ihe root is to be extracled to a greater number of places^' 
. the work may be mach abbreviated thus: having pro«' 
ceeded in the extrad^ion after the conrioion method till you 
have fouad one more than hnlf the required number uf 
figures in the root, the reft may be found hy dividing the 
laft rciT^ 'iader bv its correfpondini; divifor, annexing a 
cipher to every dividual, as in divifion of decimals ; or 
rather, without annexing cipheis, by omitting continually* 
the right hand figure of the divifor, after the matinfer of 
the third contraAion in divifioo of decimals in puge 10* *1 
. So the operation for the. root of tt to \% or I3j[»l9ces» 
«iajr betbtts« 
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ft 

EXAMfLS 4« 

1 



24 I 100 

4 96 









.281 


2824 


j iiyoo 


4 


j 11232 



28282 I 60400 
* 2 661664 



2«i2841 I 3^5C0O* 
1 1 292841 



2ci254^3 
3 



1007.3900 
646626y 



2828426 15.90631 ( 562373 

6712 
1055 
206* 
8 



Here having found ibefirft feven fignies 1*414213 
the common extractions by adding always period!^ of ci- 
phers, th*? laft $x figures 562373 arc found by th« method 
pf contraAcd divifioo in decinoal^^ without adding cij^ht rs 
to the remainder, but only pointing oil a tigurc at cacii 
time from the laft divifor. 
And tlie fame fi>r the two following examples, 

c 5 . ' . EX- 
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Sor the rocc of 3. 



3< l*732051«fO^ 

1' 



for the foor of 5. 
4- 



J7 I / 
7 189 



343 I 11 
3 1 10 



00 
1029 



3462 1 7100 

34^ ) 176 ( 051^ 



42 I 100^ - 
2 } i4 

44^ I 1 600 
3 I 1329 

♦ie6|27100- 

. 6 1 9%m 

4471^ > 364 (^Oet" 



111 Uke manner ma/ be found the fo!lowiiig fteois* 

The root of 6 k 2*449490 
The root of 7 is 2-645751 , 
The root of 10 is o l 62278 
The root of 11 is 3*316626 



KtfLSs for the Square Roots of Vulgar 

Mixed lumbers* 



Firfl prepare all vulgar fraflions,. by reducing, them^' 
to their ieaft (ero^t both for this and all other i#ots» 
Thcn^ 

1 , Taire the root of the — ■lew t tor mk 9§ tliondenow 
niinaton for the reipe^ve tcrnia-of the root nqpit^i^ 
And thu 18 the bed way if the dcnoiBMicor be e cooiplele 

power/ Bet if it be motr ^ - 

2. Multiply the numerator and denominator tomhef 
lake the iqqi of the p roAiA; thil root baitig mMC thm 
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namerator to the denpipinatQ^ . t|ie given ftiOian, or 
made the denominator to the Mimftfator of in wiU ferm- 
thc frafiiooal foot n^uired^ 



And this rnk will ferve whether thexott k Eaite or- 
infinite. Or, 

3. Reduce the vulgar fra^ion tOia^ecimal^^Qd extract) 

its root. 

4. Mixo^: IWIf^^R n^jr <}ither i^ced to improper 
fj|l^i|«pi» i|pd es^lr^A^ bjF tl)f fird or fecoad rule: or 
tl)e vulgar fr^^fOA'i^ay l)p r«^iu;ed toa decimal, then, 
jqimd Ml 4^ iot^i ap4 the root qI^ !lif wlipip cxvaad* . 

«x. 2. or k 4 
Sk. 9. F«r4li^ioot«£X 

Heit «r f is ( *afiftM^ not 



1661 1100 

1732 ) -44 ( Otf 
3ju 4# For the root of 
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IKTaODVCTIOK* 



Hm A i& rz. '4165 ( -645497 root 

36 



« I. 



124 
4i 



566 
496 



1285 I 7066 
5 1 6425 



» • ■ 



1290 ) 641 (497 

125. ./ ♦ ' . ::. _ . 
TO VniW A MEAN FROPOHTIOKAL. 

There are varicms iifcs of the fqsare root; .one of which* 
if to find a mean proportional between any two iioniber»». 
which h performed thus : Multiply the two given nombers ' 
together; then extra6l the fquare root out of their prodafty 

and it will be the mean proportional feught. 

Ex. !• To findra Mean Fropqrti4}nal between 3 and 12* 
Here 3 x 12 36. 

And ^ 36 is 6y the niean proportional foMght, 
For 3 : 6 : : 6 : 12, 

Ex. 2* Tainda Mean between "2 and 5». { 
Here 2 x 5 = 10 ( 3*16267^ the mean required^ 

9 ' - — • . 



61 
1 



100 
6t 



626 
6 



3900 
3756 



6322 I 14400 
2 12644 



6324 ) 1756 ( 27 » 
49* 

49 



• V • 
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SOtTAIlE ftWTp 9f 

Note* By metns of th6 fquare root alfo we readily find 
the 4cb root» or the 8th rooff or the l6ch root, &c. that 

is, the root ©f any power whofc index is fume power of 
the number 2: namely, by.extra<^^iHg fj often the fquare 
root as is denofcii by the index of tliat power of 2; that 
is, two extraflions tot the 4ih lOOt, three for the Sill 

) - ' Thii»forthe4thfootof 97*4U 

' 9?^41,00i00 ( 9-86,96,50^0 ( 3U41599P9 ant 

- ' 81 * ' 9 



188 I 1641 6l 1^6 

s \ 1504' 1 I 6i 



J9661 T370O 624 I 259ii 
\ 11796' « 4 [2496 



W29 I 190400 6481 I I005t> 



19738 ) 12839 62825 1 S7()9^oO 
.yyd 5 I 314125 



» 1 * 



' 62830. ) 60825 ( 9999* 
* ' < . . 6278 . • 

623 

So'tf»s»^-ll«j 4th root of 97*41 is 3«U 159999, which 
cxpr tiles the circ^ofiifeVence of a circle wlioic diameter is 1 

' ' * OTHBa.EXAM^LES^ • 

The 4th root of 2 1035*8 is 12«043 1407* 
^he4cbxootof •Ufa vmj^o?^ 

'** TO 
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1. Point the given number into periods of (ft ree places 
eae^, beginning at umts ; aaU there wi]i [< a& many inte- 
gral places in the root, as there are points thMat^|OOI 
in the given number. 

2m' 9c^k the 'grcaieft c«i»iin the left-hand period ; write . 
the root in the quotient, and the cube under the periods 
Ira* whichi fbbiridif, 9ai tq^thr JcanaiiidpriniPSdowli 
the next period : Call this the rei^Ivend* under ^hkh ^ 
tf^aw a line. 

3. Under the refolvcnd, wrilie the triple fqyve of tf|^ 
rnor, (o ihac units in the latter mav ftantl uiuier the pUce 
of hundreds in the former ; iMukr the triple ftjii^ixc of the 
root, write the triple root, /emovcd one place to the righr;^ 
and the fum oi thefe two c^Ua divifor^ V,A44r wJlUch 
draw a line. ^ . 

4. Seek how often this diArifor Mybeh^ in,th^ri^ 
folvcnd^ its right»haad placoexfepted^ an<i^irv^ii|effefoft 
an the ^oottenu ^ 

5. Under the divifor^ vitte the pt^oi^ of tl\e triplqf 
fquare of the root by the lat q[tiotient iigure, fetting the 
units place of this line, imdef that oi tens in the divifor ; 
under this line, write the pr^dtift of the triple root by 
the fquare of the Jail quotient fii^ure, let this line be re- 
moved one place beyond tne right of the former: and 
under this line, removed one place forward to the right,. 
I^t tire cube of the laft quotient fiffure ; the fum of thefc 
three tines eaU the fubcrahend, nnjer w^h 4l>¥b#*Un^« 

Svbtmft the fnhtcabend ffomthe l«<QbM#| ^VhB 
lemainder Mnff down the next period for a new re{b]vj^n4« 
the divifor to this, nioft be the tri^I^ fquare of aU the^ 
quotient added to the triple thereof^, and fo on as in the 
third article Sc^. 
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Wliat it tiie cube root of 482^544» ^ 
27 




add 



{ 



279 

162 
324 
2l6 



19656 



Trrple fqom of 3 mldplied ^ 

Triple of 3 mulliplfed by fjfiarc of ft 

Smbuabeod 



Triple fqoam. of 8^7 .t. ^ 



Divifor 



64 



Triple fquarc of 36 molf. b)»4 
Triple of 31 malt« by %uafc of 4 
CUibeo([4» 



1572544 Sabtndiend 

If the work of thh example be well confidcred, and 
toaif^cd with ihe foregoing lule, it will be cafy to con- 
•eiYe how any otbeip example of the fame kind may be 
wiooght^ And here obferve, that when the cube root is 
mt&A to nme thm two places^ there u « wxtSkf of 
Ml^ loBMB work «{Km a fpaie piece of paper> io oider 
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€0" INTRODUCTION. 

to come at the root's triple fqaare^ tnd the prodad of the* 
triple root by the fquare of th^ quotient figure, &c« 

In thi» escanplcj ihe giren namber-is a cobic number* 
and therefore at the end of .the operation there remained 

nothing ; for 3^4 mwltiplicd by 364, and the produ^l mul- 
tiplied by 364 again, gives 4S'2l'S3-1' the given number. 

But it the number given be not a cubic number ^ then, 
to the laO: remainder alwavs brin^ down three cipherSj^ 
and vroik anew ior a decimal ira^tion if neediul* 

MO&B YXAUFLfitb 

m 

What is the cobe root of - ^ ■ 

38901 7 \ 

270o4O36^008 V Anfwers, 
2I93653'277P1 t 
1226153Z7232J 

Thefe examples are all performed in the fame manner as - 

the foregoing one, 

TO PilfV TWO MEAN PROPORTIONALS. . 

There are manv ufes of the cube root: one is to find 
two mean proportionals between two jgiven numbers; 
which is performed thus : 

^ Divide the greater extreme by the lefs^ and the cube - 
root of the quotient inultiplied by the Jefs extreme^ .gives* 
the lefs mean. Multiply the faid cube root by the lefs - 
neanj and the product is the greater mean propdrtionaL 

Nofe. This is only underwood of thoie nuuiliers 
that are in cuuiiaued geometric propoition. 

EXAMPLE 1, 

What are the two meaiTproportionals bettreen 4 and 
108? ... . . 

. 10ft 
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JOS DIvitltd by 4 gives 97, whdfc cube root is 3 : and 
the lefs extreme 4, multiplied by 3, gives 12 for the lefs 
mean ; and 12 multiplied by the faid root 5, give& 3(5 for 
the greater mean. ^ 

For 4 is to t2 ar IS ta36 and as 36 to- 108* 

To find two geometrical means between 8 and 1^ :8 ? 

fetcrc 8 ) 1728 ( 2l6, wbofc cube root is (>. Then 6 
times 8 18 4B, the kfs meao« aod 0 timea 4S is 2&b$ the 
greater mean. . ^ * , 

For 8 is to 48^ as 48 to 288 (ind as 288 to 1728* 

If the rule already given for the cube root be thon,'>ht 

too tedious, the following one will be iuiuid much mui* 

eafy and ready tor ufe« ^ 
I 

nirtB ir» 

W0% TH£ Ct'BS ROOT* 

1» By trials fake t(ie neareft rational cube to the gi^eH 

tube or number, anfl cali iff he alTumed cube. * * 

2, Then fay, as the ium of the givtrn numt>er and double' 
the aflamed cube, is to the fum of the alTuntied cube* 
and double the given number, fo i«< the root of the aflumed 
cube, to the root requiret , nearly. Or as the firft 
fum is to the difier^Rce of the given and 'atTumed cube^ 
fo is the affumed^ roQt, to the difie^oce of' the roots, 
mearly. - * ' *' 

3. Again «^by ufing^* ill like nmnner, ~th« cube of tke* 
root laft fottiid m% a new affiDirted eobe, another root vnllt 

be obtained ftill nearer. And fo on as far as we pleafe; 
nfing always the c^bc of the laft-found root, for the af- 
fuaaed cube. * 
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Her^ we* fto»tfrid#»fhit<;the'rooM]V between 20 ar.d 
(iO, and then between 27" and 28. Taking therefore 27^ 

in cube in 1 9683 the alTumed cube. Thca 

2 2, 



As 60401*8^ : 61754*^ : 1 2^: aT'fit* ' 

* 

4.32^822 • 
1235092 • 



4!?.9338 
36*325 

Agaili, for a fecond operation^ the cube of thii root 

U 2iuio-3i8645l55823, and ikft.pfo9cfc bjf tbe.Uttcf 
method will he thus: • 

2 ' 



21035*8 «I035-3l8()45&e.' 

iU63l06;437i^ao ; di& -48134.5 : ',.^^60^7 : 

the (Ut,. -t^^Oa^QW*- 

■ ■ . 

ecMife^. the root xeq^. is 27'6Q40J99$K 
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43 



TO EXTRACT ANY ROOT WHAT£T£R» 

Let G be the given power or Bumber, » the index of 
Ae power^ a the afiiinitd power> r its iMi^ R tbere^iured 
root of G» Then 

Am the fam o{ n + 1 times a and « 1 timnk it, 
to th^ fimi of '« 4- 1 times c and if 1 times a« fa is 
the affiimed root to the required rooir r. 

Or, as half the faid fum of ir + 1 times a and « — 1 
times G, is to the difference between the gircn and afTumed 
}>owers, fo is the aflumed root r, to the difference between 
the true and afTuiiit-d roots : which cii^ieaco added or 
fttbtra^kd^ gives the tr ee root nearl y^ • 

That is^ sr -f 1. a + « — -1. c:« + 1. o+» — !# 
A : : r : a* 



And the operation may be repeated as often a5 we pleafe^ 
Vy uiing aiwjSys the laft found' root l^r^ the< aftua^d root» 
lod ICS irdi poAHNp for the affuased power a* 

I 

^ IZAMfJUE* 

To extradl tba fifdi root of 21035*f * 

Here it appears that the 5th root is between 7*3 and 
74, Taking 7-3» iu SA powcria S^30t Mwe 
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4^ 



'lKTR0DUCTi02J; 



G 55 21035*8; r 

A = 20730716 



and 



3; 



C— A 



..0:) 084 



A = 20730716 

3 



€ ;;i 21035«S 
2 



4t07i*6 



'At 10426*;5'7 » 305*084 : : 7*3 * *03ia605 

. . 7*3 



2ia5588 

3045637 ) 2227-1132 

14184 

3758 

630 



( -021360$ 
7-3 = r a dd 

7*32 KUiO — It tht 
root true to die 



What the ad. root o£ 2? - 
S# What IS the 4th root of 2? ' 
»3. What is the 4t]i root of P7-41? 
4, What is the 5th root of '2? 

What is the (nh root <'f 21 035*8? 
What 5s the Orh root of 2? " 
What is the 7th root of 21035*8? 
What is the 7th root of 2? 
What is the 8th root of 21035'&? 
What is the 8th root of 2? 
1 1. What is the 9th root of 2 1035*S? 
13« What 19 the 9th root of 2I 



5. 
6* 
7- 

8. 

19. 



AnC 1-259921. 
Anf. 1-189207- 
Anf. 3-14l55)9t 
Anf. 1M486<)9. 
Anf. 5'25U)^7. 
Anf. 1*1 2 2Mr2» 
Afif. 4*145392. 
Anf, l'J04089* 
Anf. 3*470323. 
Anf. 1*090508* 

Anf. 3'02*^'i3.9. 
Aaf, rOSOosc). 
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Kjeislral Rules for extrading any Root out of a 
Vulvar FraAioD or Mixed Numbcn 

If the ghen frnflion have a finite root of the kind re, 
quired^ it is beii to extradl tke root out of the nunieratoc 
and denominator, for the ternPis of the roac cequired* 

2. fiat if the fraAion be not a complete power ; it majT 
4m thrown into a decimal, and then extracted. Oj-« 

% Take either x>f the terms of the jiveo fraQioo fer 
die eorrefponding teem of the root; and for ^he orhec 
term of the root, cxtra^^ the required root of the produ6^, 
arifing from the muhipUcation of fuch a [^ovver of ihe 
firft afligned terra of the root whofe index is lefs by 1 
than that of the given power^ by the other term of the 
^iven number. 

This uile ^ill do when the root is either finite or 
ififinite.' 



Tbatis, «.^ = 2i^=r 



1. 



4 . Mined numbers nay be redneed either tQ improper 
frafiioas or- decimals, and then extraOed. 



EXAMPLES. 



1. What is the cube root of ^'y? Anf. 

2. What is the 4th root of Anf. - 

3. What is I he cube root of 4? Anf. 

4. What b the cube root of .2 -iy? Anf. - 
5» What is tbe third root of 7 AnC 
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put 

CROSS MULTlPUCATiON. 

DxraDE^liiAlt are the calcaUtions by feet« inehMy wtA 
parts^ and are fo callecl, becafofe they decreafc by 
twdveit Grmh ihe place of feet, towards tha righubmu 
' Indies «re fometjmcs ^alied .primes* and «ie mariceA thas^ 
J&kt next divffioa jifter indies ave caHed parcsji or feconds, 
and are marked tlniV^^ the next are thirds^ and marked 
thus"'; and fo on . 

This rule is othrf^ ife called Crofs MuhipHcation, bc» 
Caufe the fadors are fomciimcs multiplied crofs way?. And 
it is commonly ufed by workmen and artificers in ceiii* . 
poling the contents of their work ; the dimenfions being 
iakcn in feet, inches^.and partti though a much betl^ 
way wo«M bt-fegF a ^acimal feda of Jiiti5opi» 

* 1^ Under tbe.moltiplicand write ^ fsme names de» 
nofluaations of the multiplier; tkai isy^ieet nadcf *fcet» 
Mches under inches, parts uader parts, &c« 

S, Mukiply eacli term in tiie mtihiplicand, beginnlog at 
Ae loweft by the feet is tke midti[^er, and ftt each rdolt 
jinder its rtfpajMve tetm, obfenringto qirry an unit for 
icvery i 2, from e^tch lo w^r.deaomix)atioa to its next fu* 
iperipr, 

3« In the fame manner multiply every term in the mut 
-tjplicand by the inches in the multiplier, and fet the refult 

each term one placer icaaovad to the right of tbofe ia 
tke meltiplicaad, ^ 
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4. Pfocoed in like manner with the fecondsj and all 
the reft o£ the denominationt, if ikut Jbe.aAj mofc, 
felting the prodoft of each Hne alwayi one place more to^ 
wtids tlie righ t .il wi d -4han the line neict before, and the 
ftm of all the Itoet will te the whale prodoA required* 

Or the deaMiiti«tieM'»f the particuhf ptedwEU wiU 
be as foUoir : 

•Feet by feet, give feet. 
/ '!Fcei by prifT>c6rgi?e primes, 
feet by icconda, give kcoodBp 

• « 

'Primes by prinies/give feconds^ 
Prime* hy fecond^^ give thirds* 
' 'Frimei by thirds, give fouuhi^ 

Seconds by fecondiJ, give fourthi. 
"Seconds by thirds, give Rfths. ^ 
Seconds by fourthf* give iixcb^ 
Set* 

Thirda by thirds^ give fixths* 
Thirds hy foiirfht, give fevenths* 
Thifdn bfnfildi^ give eighths^ 
Arc. 



Ja ggeneral tbos : 

When fixt tre eoneenied* .the prodaAisof the-baie 
denoroinatioii with the term moltiplying the feel* 
' When <mc me^not c qefc incd ^ ^me-Mmieof the product 
is cxprci&d by the fum of the iiuiiccs of thc4W0 ia^it* 

Sx*lf 



Digiiized by Google 



4$ INTRODUCTION. 

£x, U Multiply 10 4 6 by 7 a G 



7S 6 11 . 



7v9 11 0 6 6 Anfwcr, 



RULE 11. 

When the ftet in tbe multiplicand ajre exprefltd by a 

lar^e number. 

Multiply firft by the feet of the rnultiplicr, as before. 

Then, inllead of multiplying by the inches and partF, 
Sec proceed as in the Riile of Prafticoj by taking fuch 
aliquot parts of the multiplicand slu correfpond with the 
inches and feconds, Sec. of the multiplier. Then the 
fum of them all will be the produA required. 

Ex. 2. Multiply 240 10 8 by 9 4 6 

9 4f 6 

2l6S -0 O 
4 = 4^ • - 80 3 ^ « 

0 — i-. 10 054 

2258 4 0 0 Anfwcr. 

* * ' ^ ' RVW IIU ' ' * . 

m 

Ifiehe iieet' in boch the r multiplicand and aiuluplicr be 
larjte numbcia. i ^ , . ^ * _k 

Multiply the feet only into each other: then, for thfs 
inches and feconds in the multiplieri take parts of the 
*' ' multi* 
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imiltipllcand ; and for the inches and feconds of the irul- 
tiplicandf take aliquot parts of the feet only in the mul- 
tiplier. Thea the fum of all will be the whole produA* 
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50756 7 10 9 8 Anfwcr. 



OTHER £XAMF.L£S. 

4. Malt. 4 7 

by f 6 4 

5« Mult. 14 9 9 

*y 4 6. 
& Mult. 4 7 8 

by 9 6. 

7. Mult. 7 8 
by 10 4 

8. Mult. 39 10 
by 18 8 

9» Molt« 44 2 9 2 4 
by 2 IjO 3 , , 

10» Molt. 24 10 8 7 5 

^ 9 ♦ C • 

D 



6 

5 

7 
4 




A TABL£ 
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Cube 
Roou 
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3^000000 
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3-072317 
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3-207534 
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Num- 
ber. 
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' Roof, 
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SQUARES^ CUBES, AND ROOTS. *3S 
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MENSURATION. 



T\.lE^^SURATION Is the meafuring and eftimatlng the 
magnitude and dimcnfions of bodies and figures; 
and it is either angular, line?.), faperficial, or folid, ac- , 
coiding to the obje^s it is concerned with. It is 
acccrd^mgly treated in feveral parts: as Ift, Praftica! 
Geometry, which treats of the definitions and con- 
ftrudion of geometncal figures; 2d, Trigonomctrf, 
which teaches the calculation and condru^on of tri- 
angles^ or thrtcfidcd . figures, and» by appKcation, of 
other figares depending on them : 3d, Sbperficial Menfu* 
ration, or the meafuring the furfaees of bodies; 4th» 
Solid Menfuratior, or meafuring the capacities or folid 
contents of bodies, Bedclc ihefc general heads, there arc 
feveral other fobordinais divifions, as alfo the applicaiK/a 
of them to the pra^ical concerns of life. Of each of 
which in their order: excepring Trigonometry, which is 
fuily treated of in my large book ot Meafuratio0» as alfo 
in my Neiir Courfe of Mathematics. 

. ^ I ^ " ■ ' ' ' ' - ■ ■■ ■ » -I ■■ I. ■ „ 
PRACTICAL GEOMETI^Y. 

r 

PfiFIMITJONS. 

1. A POINT has pofition, but . 

no pirts nor diraenfions, ' • , 

neither lengthy breadth, nor thick* 
nefi. 

2. A line is length, without 

bicadth €r thickncis • 
* 8. A 
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^ 3» A furface or fuperficies, is an 
cxtcnfion, or a figure of tw o dimcn- 
fionS) length and breadth; but with, 
oat thicknefs. 

4 

4* A body or foUd, is a itgofe of 
three dimenfionst namely^ lengthy 
breadtbj and thicknefi* 



Henee farfaees are the extremities of foltds ; lines the 
extremities 6f farfaees; and points the ^tremities of Unes* 

5« lines are either rights ox cnnr* 
cdj or mixed of thefe twd« 
^ fi. A right linej or ftraight Jine, 
lies all in t|e fame direAion, between 

its extremities; and is the ihorteft 
diflance between two points. 

7. A curve continually changes its 
dire^ion between its extreme points, 

8. Lines are either palnilei^ ob- 
lique, perpendicnlari or taogentiah, 

9. Parallel lines are always at the 
fame diftanoe; and ne?erj|(ieet though 
ever fo far prodoeed* 

10* Obbqne right Knes change 
their diilance, anjd would meet, if 
produced^ on the of the le^ 
diiiance. 

1 1 . One iine is perpendicular to 
another, when it inclines not more 
on the one fide than on the other*. 

12. One line is tangentbl^, or 
tangent to another^ when it touches 
it withont catting^ when both are 
frodoced, 







13t An 
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'48. Antngle b the iocUiMitMiiy 

or opening of two fioes^ Jiaving 
different jdueAibns, and mating in m 
point. 

14. Angles are right or oblique, acute or obtufe. 

15. A right angfei is that which 
if made by one line perpcndicatarto 
Another Or when the angles on eacii 
iide are equal to one anothefj the/ 

ate right angles. 

id. .An oblique angle, is that 
ivhich is made of two obliqae lines; 
and ia either left or greater than a 
ri^t an^. 

17* An acnte angle is lefi^Aan a- 
ligfct angle. 

18. An obtufe angle is greater. _ 
than a right angle. ' 

19* Superficies are either plane or curved. 

20. A plane, or plane fupcrfi^ies, is rhat with which a 
figlHiine may ^»¥«ry way, coincide. Rut if not, it is curved. 
Plane figures are iioonded eiciier by right lines AT 

corses* . 
5M. Plane fi^uresfhat aretoonded by ri^ Snes, hare 

an.es according to the number of their tdes, or of their 

an les; for they have as many fides as angles; the kaft 

naraber being three. • ^ n ^ . • 

23; A figure of tliree fides and angles, is callccl a tn-^ 
angle. And it remves particular denominations from 
the relations of its fides and angles* 



An f qnilaterall triangle, ia diat 
whofe A r ea a d c i arc «11 equtf. ' 




M An 
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t>5. An ifofceles .Uiangle,,. is that ' 
whicli kas two fi^es equal* 




Q6. a fcalene triangle, is that 
whofc fides aie all une(jual» 

S7. A right-angled triangle, ii 
that which \m one right angle. 

■ 

!28» Other triangles are oblique- 
angled, aod are either obtofe or acBte* 



Sft* An obtoie-an^kd triangle ha^ 
CBX^.obtufe angle* 

' 30. An acure-ingled triaagle iias 
aU its jthree 9Qglc& acute* 

31. A figure of four fides aad aiagki^ it ^aikd m 
quadrangle, or a quadrilateral. 

32. A pAralkio>;fam is a qoadrilateial which has both 
its paivs of oppofite fides parallel. And (he {^^^ 
lowing' Hlrticular n^pea, 

' 33* A jefiangfe is a parallelo. 
gram, havii^g au ita angles right 
ones 

34-* A fquare is an equilateral 
re^angfe; having ail its fides c^aal, ^ 
aod*aii Its an^es right ^ne»« 





b6 



9^. A 



Digiiized by 



€0 



P&ACTICAI. G£OMJLX&Y« 



35. A rhomboid is an oblique 
angled paiaUdogram. 

A ihombas is aa equilateral 
rhomboidi having all its fides equal; 

but its angles obli(^ue* 

37* A trapezium Is a quadrilate- 
ral which hath not both its pairs of 
opp^iite fides parallel. 

3S* . A trapezoid bath only one 
pair of oppofite fides parallel. 




■L 



39. A diagonal is a right line 
joining any two oppoiite angles of a 
<|uadrilateral. 

40« Plane fignres that have more than^fbur fides are» in 
genera], called polygons and they reeeive other partica* 
hr names acaording to.tlie number of their ^des or angles. 

41* A pentagon is a polygon of five fides ; a hexagon^ 

hath fix fides ; a heptagon, feven ; an odlagon^ eight ; a 
nonagon, nine; a decagon, ten; an undecagoiij eleven; 
and a dtKiecagon hath twelve fides. 

4*?. A regular polygon hath all its fules and all its angles 
equal, it they arc not both eijual, the polygon is irregular, 

43. An equilateral triangle is alfo a regular iigure of' 
three fides/ snd the fqnare is one of fonr: the former 
being alfo calkd a trigon^ and the latter \ tetragon* * 

44, A -cijtlo is a plane figure 
bonndad bjrfacttrve line* cdled the 
aireumieiefKie, ^9d^ \\ ^vefy where 
ecfiii.dtfiant ' from a eertain point. 
within, called its centre* 

Hnte^ The circumference itfelf is often called a circle. 

45. The 
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45. The radius of a circle s$ 
a right line drawn from the centie to 
die circaiafesence, ^ 



I 



46* The diameter of a cirek. is a 
right line.drawn through the centiCt 
and terminating in.theciieum&ioice 
onbothfides. 



47. An arc of a circlej ititny part : 
of the circumfexeaGe. . 



48. Achord, is a right line join* 
mg the extremities of an arc* 

49, A fcgmeRt, IS any part of a 
circle, bounded by aa arc and ita 
chord. 



50. A iemicircle» is half the 

circle or a fegment cut olT by 
a diameter* * ' 



^ 5U A fcAor,' ^ any fart of M 
_^^rc1e^ bounded an arc, and two 
xadii draw te iu eztiemitict. 




6t PRAC:i;JC^ GEQWLTRY. 

52. A quadrant.^or qtiartcr-of a 
circle, is a iedlor having a quarter / I 

of the circumference for irs arc, ^ \* — 
and its two radii are perpendicular \ J 

to each other. ^ - - 

63# The height or ahitude of a >\ 
figure^ is ar perpendicukf kt tMl ' 
from an anglej or its vMex^ >to: Ac . . y/T j \ - 
oppofite Sae^ called the bafc. >^ ^ . '1 ft ♦ 

54. In a 'right-angied triangle* the iide oppofite the 
right angle, is called the hypothcnufe ; and the other two 
iides^ the legs* or fomctimes the bafe and perpendicular^' 

i--*55. When an angle is denoted by - 3> ' • 
three letters, of which one Hands at 'V ' / 

the angola r ^>oint, and the other two \ / 

on the two 'fides, that which ftands ^ \/ 

at the angolar point is read in . the ^ \ S» 

iniddle* . : ; • 

•s 56 The circom&rence of enrei^ .circle ia fiipfioCid 4o« 
Ee divided into 360 equal parts, called degrees; and 
each degree, into 60 intn»tet» each minnte into 6o 
feconds, and fo on. Hence a {en»idirflle contains iba 
.degrees, and a quadrant^ degrees. 

57". The meafure of a right-lined 
angle, is an arc of any circle con- 
tained between the two lines which 
form that angle, the aoj^ular point . ; 
being the centre ; and it is eftimated • 
hf the number of degrees contained 
in chat arc* Hence a right angk is 

an angle of 90 dc;gices« 

< 

The definition of ifiKds^. or Jxidifls^ wtO \m given 
afierwardi^ whoa we com lo treat of the mcnfiuBation of 
fofids/ 

niofiL£Ma^* 
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3tf i/ii/iW^ Given Line AB f wo Ejtml BarU. 

Frdm the centres A and B, wkh 
any diftaoce greater than half AB» • * 
defcribeatcs catting each othcrmm A— ~ 
and n« Draw the line mCn, and k 
will cut the given^ line into 'tw0 
e^ual parts m the middle point C« 



C 



«a«i#t«ic It* 

AmiU ABC mt9 tfualBenrth 



Fioxn the centreBi with any dif- 
tanoe^defcfibe the^c AC. From ^ 
A and C« with one and the fam^ 
xadins^ defcribe arcs interle£Hng in 
m* Draw the line Bibi and it wiH 
bifeft the angle as required* 

FIOBLBIhl tlU 

To iiniie a ight Angle ABC into Three Ejmd Faris^ 




From the centre 
tance, defcribe the 
the centre A, wiiU 
crofs the arc AC in 
centre C, and the 
the arc AC in 
the points m and 
Bn^ and they will 
9mglc as rci^uliedt 



B, with any dift 
arc AC. From 

the fame radius, 
n. And wich the 
fam& radiusy cat 
Then through 
n draw Bm and 

triliDa theidcht 
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S4 F&ACTICAL GEOMETXr, 

PROBLBM IV* / 

To dranjj a Line Faralkl to a Gitfen Line A6« 

Casb X. Whm tbt Faralkl Lhte k to he m a Give/t 

DiJfanceQ^ 

From any two points m and n, . ^ • 

in the line AB, with a diftance C.-^ - ^ - ^v — ^>A'^^D 
equal to defcribe tfa&arcs r and 
o: — Draw CD to touch thcfe a . . |> 

msy without cutting them, and , -^^ ^ 
it will be^he patallei requited, c — — ^ 

Ca$£ 2m Whtu the Faralkl Line u faft through m 

" From any point 0I9 in the line ^ c v 

AB, with the diftance roC, de- ^E: 
fcribethearcCn* — Fromthcccn- 

^trc C with the fame radios de- J^ '- ■ ' ' B 

fcribc the arc mr. Take thearcCn , ^ 
in the connpanc9, and apply it 
from m to r. — Through C and r 
draw D£) the parallel required. 

Note. This problem it more cafily cflTcAed with 9. 
paxallel ruler. 

vaoBLiM y* 



To enB a Perfendicular from a Given tmt A. in a Gpven 

Line BC« 

Ca8B 1. mm the f^im is mar the MkbUe 0/ the Litu^ 

On each fule of the point A take * r 
any two equal diftanccs Am, An. 
From the centres m, n, with any • 
radius greater* than Am or An^ 

defcribe two arcs cutting in r. — I / T 

Through A and r draw the line ; ' "'• A 
Ar« and it will be the pet||ndicaki 
tir y requined. . * 



Case 



Digitized by Google 



FROBLIMS. €5 



C ASI 2. . Wb(tt thi ^oint ii mar thi end of /«^#^^||||^ 

With the ccotie A» and any dlftan^B^ '^j^ 
defcribe the arc ni n 8«.-^Fri>ia the^lK*^,. 
point^ni) with the fame radius, torn ^ 

the compafles twice over on the arc, as 

at n and s. — Again, with the ceiurcs n / * 

and s, defcribe arcs interfec^ting in r.— J "ii^ 
Then 'draw Ar, and it will be the per- . 
{)endicular as requixed. 



Another Methodm 



From any point m as a centre* 
^rith the fadiUs Or diAaoce mA, de-* . 

fcribe an arc cutting the 'given line 

in n aiid A. — I hrouLih n and m dra\v 
a right line cutting the arc in r,— 
Laftly, draw A r, and it wiU be the 
jperpeodicukr as required* 



Mother MtthoJ. 

From any plane fcale of equal 
|iartf , fet off Am equal to 4 parts. 
•■--With centre A, and diftance of 3 
patts» defcribe an arc — And with 
centre and radini of 5 parts, ^ 
cross it at m*^Dii|ir An- fi» the ^ 
perpendicular required/ 

Or any other ntixnbers in the fame proportion^ as Sj 4# 
^1 will do lU fiuue ^ fach as (>V 9» iO, 

• rao« 
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Fmta GSvntP*ut A, *»/ •/ « Gk,ea^Llu BC, U y/aff 

« PtrftndicMlart 

Casb 1« ^Fht^t tbi P^int ii nearly »fJ>oJii$ tb< Middle if 

ibe Litiim 

With (he centre A, and any difL - • * 

taiice, dticrib- m\ arccorting BCia 
ID and n. — With the centres m and 
n, and ihe fame, or any other ra^ ^> 
dius, defcrihc arcs interfefting ia 
r.-^Draw ADr, for cbo ^rpeodL 
cuiar fcgoired. 



...^■■11 



r'C 



B. 



VAtl S. ir^M ibtFoittt is nearly t^^gfiu tht Em4 of ibt 

Lint, ^ - 

From A draw any line Am to ' . ^ 

meet BC, in anv point m, — Ki&St 
Am at n, and with the centre and 
dillance An or mn, dcfcribc an nrr, 
cutting BC in D.— Draw AD the 
perpeadicular as reqi^iMti. 

From B, or any pomt in BC^ as 
a-eer.ircj defcribe an 'arc through 
the point A. — From any other 
centre m in -B'J, deftribe another 
arc through A, and cuning the 
former arc again in n.-^ Through 
A and n dr.uv the line ADii; and 
AD Hili be t}fe perpeadicular as 
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N^tt^ Ftrpendicohn may be more mdUy raticd and 
let fidi, in pra6Hce« by means of a f^uare« or by Iho 

commoa parallelogram protra^r. 

'\ 

To divtdf a Given Line AB into anj^ froj^o/$d Numbtr ^ . 

Efual Fmrtu 

From A draw any line AC at 
nndom, and from B dr^w BD 
parallel to it«— On each of^ thcfe 
linePf brginning at A and B, m off 
as many eqoal pans of- any leneth» 
as A B is to be divided into. Join 
■the oppofitc points of divifion by 
the lines A 5, 14, 2 3, and 
they will divide the given line 
AB as required, 

.»OBl.£M vui« 

f it divide a Given Line AB in the fame Pnporiion '«r 

another Line CD is Divided ^ 

From A draw any line AE 
equal to CO, and i^pon it tranf- 
fer the divi lions of, the line CD. 
— Join BE^ and parallel to it 
draw the lines 1 1, II 2, 3 3, Sec. 
and. thcry wiU (divide tbe line AB 
.IMS fdqaircd* 





rao- 
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PROBLEM IX, ' ' 

M a Given Fo'iHt Ay in a Gi^en Lms A B, /o maki om 

Equal to a Gi<v€n Angle C. ' 

With the centre C, and any ^fiance, 
defcribe an arc mn. — With the centre 
A, and the fame radius, defcribe the 
arc rs. — Take the diltance mn between 
the corapafles, and apply it from r to 
s — Then a line drawn through A arni 
s, will make the angle A equal to the 
angle C as leqnired. ^ 

fROBLSM 

Ai M Given Feint A, ht a Ghten Line AB, lo male an Anrh 
of anj propo/ed Number of Degrees. 

With the centre A, and radius eqnal 
to 60 degrees, taken from a fcalc of 
chords, defcribe an arc, cutting AB 
m m. — Then take between the com- 
, pafles the propofcd number of de- 
grees from the fame fcale of chords, 
and apply them from m to n. Through 
the point n draw An, and it will makl 
the angle A of the niiiiKber of degreea 
propofed* . 

'^ote. Angles of mor^ than 90 degrees are nfoallir 

taken off at twice. 

Or the angle may be made with the protraAor or other 
inftniment, by laying the ceni^ to the point A, and its 
radius alo^ AB; then make % mark n at the propofed 
numfeer oTdegfCQi, through ^ich draw the line An as 
Hetore* 

rao. 
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I , PROBLEMS. 

PROBLEM Xl» 

31? meafure a Given Angle A« 

(See the lafi figure*) 

Defcribe the arc mn with the chord of Go degrees, as' 
in the lall problem. — IV.ke the arc mn between the com- 
paflTes, and that o Jerv, applied to thechotd*, will iheir 
»the degrees in the given angle. 

Note. When the diftance ma exceeds 90 degieesj it 
Ufjnf> be taken off at twice as befo^« 

Or the angle may be meafured hy appljing the radios ^ 
of a gradoared arc, of any ini^rnment^ to A% as in th« 
laft problem ; and then noting the degrees cut hy the . 
othef kg An of the angle. 

\ PROBLEM XII. 

■» 

TofifJ thi Centre of a Circle. 

Draw any chord AB; and 
bifcdl it perpendicularly with 
CD, which will be a diameter, 
Bifcifl CD in the point O; and 
that will be the centre. 

PROBLEM XIII« ' ^ 

To iefcHie thi Circumftrme of a Circle though J^hree 

Giveft Points, 

From the middle point B 
draw chords to the two other . . ^ 
points,— Biftft thcfe chor^it*^ 

{>crpendicBferly by lines raeet-- 
ing in O, which will be the 
■centre. — Then from thecentre 1 
O, at the diilance OA , or OBj 

or OCp delcribc the circle. Noif^ 
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Ncff. In the fjune manner ma^^ the ceatie of an are' 
•cf a ciicle be found* 



Circle. 




Case 1 • Whin A ism tie Ciratmjtrtua ^ tbt Circle* 

From tlie givea point A, js \ q 

draw AO to the ceivtrc of the*^ 
: cfrek.— Then through A draw 
BC perpendicalar to AO» and 
it will be the tangoit as re- 
4juired. 

Casi 2. When k U m rf tig Cirauiference^ 

From the g^ven poirtC A» 
draw AO to the centie* which 
bifed in the point m. — With 
the centre m, and radias mA 
or deferitie an arc cm tine 
tfaegivencif cle in n.«— Throu sh 
the points A and fl« draw m 
tangent BC* 

7h fni a TMff^iMalt9 TnmQhieii timuhS^ AC, 

Place the two given Linest 
ABs AC9 making any angle at 
>A^ and j nn BC,<->-tn AB take 
AD eoual to AC, and draw 
DE parallel to BC* So fhall 
AB be the third proportional 
to AB and AC 

That is, AB; AC 5: ACxAE* 




A 
A 
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Place two of them AB, AC." 
TDakina any angle at A, and"^^ 
joi;i BC, Place AD on AB^ ^ 
and draw D£ parallel to fi4^* 
•So ihalt A£ be the foufth fiO>i. 
portionai required. 

That 4s, AB : AC ; x AI>: Afi. 




PROBLEM XYir, 

■Wofffd 'a "Mean Propottimal iitn»eem.fn99 (Shm-Lim* 

ABvBa 

Join AB and EC in one « ■ 

ftraight line C, and hiTed it 

in rhe point O — With the ' B C 

centre O, and radius QA .OA- 
CC, dcfcribe a fcmicirclc' — 
En{l the £>erpendioiilar BD, 
aAd ir wtU be the mean |)ro« «' 
iportjojial fequifed« ' A 0 B C 

Thai is« AX : SO ;^ BD : Ba 



3) 



JPROB LEM XVI I U 

mah au Bquiltn^rai T riangU ou a Ginm lim AS* 

From the centra, s \ and B, 
with the diftance AB, defcribc 
arcs, intcrf (fting i ^C. — Draw 
AC and EC, and it is done. 

Noff. An ifofceTes triangle 
may be w^^Xc in the. fa me man*. 
nc% taking for the diftance the 
given feagth of one of the 
<C9aad fidct. . i 
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ABj AC^ fiO» 




B 



VROBLBM XIX. 

T^.tkaii a TrkmgU wib Three Given 

With the centre A and diftancc 
AC, dcfcribe an arc— With the 
centre £9 and didance BC, de- 
fcribe another arc, cutting the 
former in C. — Draw AC and 
BCy and ABC is the triangle r&> 
quked. 

To make a Square on a Given Line^ AB. 

D 

Draw BC perpendicular and 
equal to AB. FromA and Ct with 
the diftance AB» <iercribe arcs iiu 
terfeQine io D.^Draw AD and 
CD| and it is done* 

^ Another iVay^ 

On the centfes A and B, with 
the diftance ABt defcribe arcs 
croffing at o.~Bifed Ao in n.— ^ ^ 

With centre o, and radius on,' 

crofs the two arcs in C and D.— 
Then draw AD, BC, CD. 

* 

PBOBLRM ,XXU 

To defcribe a Redangle^ or a Parallelogram^ of a Gi'ven 

Length njid Breadths 

Place RC perpcndicnW to ^ D C 

AB. — With centre A', and dif- 
tance ACj defcribe an arc.— • 
With centre C, and radius AB» 
defcribe another arc» cutting the, 
former in D.— ^Draw AD and 
CD, and it is done. 

Uote^ 
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Note9 In the fame manner is defcribed any obliqae 
fMpnallelogtam, only drawing BC^ to make the given ob* , 
uqae angle with AB^ inftead of parpeadicafair to it. 

PROBLBM XXII* 

f ■ • ^ ■ 

To 0utHi^ RgguUr Bnttmgm «« « Gvotm Line AB» 

Make Bm pemndicolar and 
equal to half AB.— Draw Am, 

and produce it till ron be equal 
to Bm.— With centres A and B, 
and diiiance Bn, defcribe arcs 
interiedling in o, which will be 
the centre of the circumfcribing 
circle.— Then with ' the centre 
o^ .and the fame radius^ ^efcribe 
the cifcle; and about the cir* 
cnrnferenoe of it apply AB the 
proper number of timet* 

Another Method. 

Make Bai perpendi. 
cular and equal to AB« 

— Bifed AB in n; then • - 

with the centre n, and 
diiiance nm> crofs AB 
produced in o, — With 
the centres A and B, and 
diiiance Aq» defcribe arcs 
interfering in X>» which 
will be the oppofite angle 
of the pentagon.— L&* 
ly with centre and , 
ndius. AB, cfoft thofe arcs again in C and E, the other 
two angles of the figure.— Then draw the liaes from 
angle to angie^ to coHipletc the figure* 
' F, .AThirJ 



D 




• 
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PRACTICAL OEOMETRT. 

A Third Method wear/j tnn. 



On the centres A and 

B, with the diftance AB, 
defcribc two circles in- 
terceding in IB and n. 

\Yi>h the fame ra- 
dius, and the centre n>, 
dcfcribe rAoBS^ and 
draw mn catting it in 
o.-— Draw roC and 
S(>B> which will give 
two angles of the pcn«, 
tagon. — »-Laftly> with 
radius AB, and centres 
C and E, defcribe arcs 
interfeding in D, which 
will be the other angle 
•f the pentagon nearly* 




»#BtBM XXIII. 



To make a Hexagon 9M u Ginfi/t Lhe AB. 



Wiih the diftance AB, and 
the centres A and R, defcribe 
arcs intcrfedling in o. — With 
the fame radius, and centre o, 
defcribe a circle, which will 

circomfcribe the hexagon. 

Then apply the line AB fix 
times round the circamfeience, 
marking out the angular points; 
and connect them with right 
iines. 

a. 




FRO- 
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P*K.dBLBM XXIV. 



^0 Make a7i OdagQu on a Given Line AB# 



Ere6l AF and BE per- 
pendicular to AB. — Pro- 
dace AB both ways, and 
bifcft the angles m A F and 
bB£ with the lines AH and 
BCt each equal to AB.— « 
Draw CD and HG parallel 
to AP or BE, and. each 
equal to AB.—With the dif. 
taHce AB, and centre?^ G and 
D, crofs AF and BE in F 
and E.— Then join GF, FE, 
£D« and it ift done. 





p&oBLiM xxr* 



makt any Regular rdygon m a Given Line AB. 



Draw Ao and Bo making 
tlic angles A and B eich 
equal to half tlie angle oi 
the pBlygon.— With the cen. 
tre o and diftance oA, de« 
fcribe a circle— Then apply 
the Kne AB continually 
round the circomference the 
proper number of timc§i and 
it is done. 



hole. The angle of nny plygon, of which the 
angles oAB and oBA are etch one half, vs fouud 
thus: Divide, the whok 3^>o degrees by the number of 

E 2 . iide»i 
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fides, aad the quotient will be the angle at the centre o; 
then fubtraft that from 180 degrees, and the remainder 
will be the angle of the polygon, and is dculJe of oAB 
or of oBA. And thus you will find the numbers of the 
following table, containing the degrees ia the angle O9 
at the centre, and the angle of the polygon^ for all the 
legular figum from 3 to 12 fides* 



iNo.of 
fides 


Name of tht 
Polygon 


Angleo 
at the 
centre 


Angle 1 
of the 

polyg. 


Angle 

OAB 

or 0 B A 


3 


Trigon 






30^ 


4 


Tetragon 


90 


90 


45 


5 


Pentagon 


72 


108 


54 


6 


Hexagon 


60 


120 


60 


7 


Heptagon 


51| 


128f 


6^ 


8 


OAagon 


45 


135 V 


67 


9 


Nonagon 


40 


140 


70 


10 


Decagon 


36 


144 


72 


11 


Undecagon 








12 


Dodecagon 


30 


150 


75 



YaOBLBM XXVI. 



Im a Gkfim Cireh io Injcrihe mjf RiguUtr Polygon; «r i§ 
diviielbe Ckcumfertnct mto any Nnmbtr, of Equal Part$m 

Al the centre o make an angle equal to the angle nt 
the centre of the polygon, as contained in die third 

column of the above table of polygons.— Then the dill 
tance AB will be one fide of the polygon j which being 
carried round the circumference the proper number of 
times, will complete the figure. Or, the arc AB will be 

#a€ of the equal parts of the cii cuiaferf nce» 
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Draw the diameter AB^ »»..n..«< 
which diride into as many y'T'** 
equal parts as the figure has • 
fides.— With the diihince A3, 
and centres A and B, describe 
arcs crofling at n : from thence 
draw nC throagh the fecond 
divifion on the diameter; (o ' 
ihall AC be a iide of the poly- 
gon> nearly. 

Another Method, Jiill nearer* 

Divide the diameter AB> as 
before, into as many equal parts 
as the figure has fides. From 
the centre oraift the perpehdi* 
cular om, wUdi produce till mn 
be equal to three fourths of the 
radius oro.— From ri draw nC 
'through the fecond divifion of 
the diameter, and the line AC 
will be the fide of the polygon 
Hill nearer than before; or the 
arc AC one of the equal parts 
into which the circumference is 
to be divided. 

paoBLBM xs^vir. 
AbM a GiviM Circle to Circum/criie any tolygm. 
Find the points m, ^ 
as in the laft problem ; to which 
draw radii mo, no, &c. to the 

centre of the circle. Then 

througli theftf points m, n, &c« 
and perpendicular to thefe radii, 

draw the £des of the polygon. ^ 

E 3 
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XXVIII* 

Tojlmlite datre of a Given Polygon ^ or the Ccmtn ef Us 
Imftfibti or Circumfmbti CircU* 

Bi&A any two fides with the 
perpendiculars mo^ no^ and their, 
interfcd^ion wifl be the centre.— 
Then with the centre o, and the 
diftance ora, dcfcribe the infcribtJ 
circle; or with thcdiftance to one 
of the angle?, as A, ddcribc the 
oicumfcribiag circle. 

Jhtu This method will alfo cixcumfciibc a elicit 
«bi;ut any giYca tltiii^ triangle* 




4' 



paOBLCM XXIX* 



J/t unj Qi jen Triangle to Injcnbi a Circle* 



Bifcd any two of the angle* 
vhh ih^ lines Ao, Bo; and o 
will be the centre the circle. 
•^Ihen with the centre and 
radius the ne^reft didance to any 
one of the fides, defcribe int 
circle* 
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. Jimt OHj Given Triangh io Qinumfcribc a CircU^ 

c 

Bifed any two of rhe« fides 
AB, BC> with the f^eipendi- 
eulars mo* ao*-'— — With tl)t 
ctntre and diftance .to any 
one of thean^le<^ dcfcribe the 
circle, 

Pi^OBLEM XXXI. 

Zvj or Almt^ a Given Square^ io defcribe a Circle. 



Draw . the two dia^ora's of 
the fauare, and (heir interfc^ion o 
win be the'^ centre of both the 
circlci.— Then with that centre^ 
and the neareft diftance to one 
Ude^ defcribe the inner circle j and 
with the diftance to one angle, 
defcribe the outer circle. 




« J 



rayjiLEM XXXII. 

in, §r Akuf, a Given CireUf to defcrAe a Square, or em 

' OBagottm 

Draw two diameters AB, CD, 
perpendicular to each other. 
Then connect iheir extremities, 
and that will givo the infcribed 

fquare ACBD. Alfo through 

their extremities draw tangents 
oarallel to them, and they will 
tons the outer fquare mnop» 

b4 iVW/* 




\ 
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Note. If any quadrant, as AC, be bifcfted in q, it 
will give cne«eighth of tbc circumferencej of the fide of 
the o&gOAt 



MOBLtM XXXIIU 



Im a Given CircU, io Infer He a Trigon^ a Hexagon^ %r a 



The radius of the circle is the 
fide of the hexagon. Therefore 
from any point A in the circum- 
ference^ with the diftance of the 
radiuSy defcribe the arc BOF. B 
Then is AB the fide of the hex. 
agon; and therefore carrying 
it fix times round will form the 
hexagon, or will divide the cir- C 
camKrence into fix equal partSy 
each contsuning 60 degrees— 
The fecond of thefe C, will give 
AC the fide of the trigon, or equilateral triangle ACE, 
and the arc AC one-third of the circumference, or 120 
degrees. — Alfo the half of AB, or An, is one.l2th of 
the circumference^ or SO degrees^ which gives the fide of 
the dodecagon. 

Note. If tangents to the circle bo drawn through all 
the angnlar points of any infcnbcd figure, they wiU form 
the fides of a like circumfcribiog figuie. 




Fao< 
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PlOBLEM XXXIV. 

In a Given Circle to Injcribe a Ftntagon^ or a Becagw. 

Draw tl^ two diameters « 
APy nm perpendicular to ea^h A 
other, and Ufeft the radius 
on at q.— iWirh the centre 
a and diftance qA^ defcribe 
the arc Ar; and with the 
centre A, and radius Ar, de- 
fcribe the arc rB. Then is 
AB one-fifth of the circum- 
ference; and AB carried five 
tiroes over will form the pen- 
tagon. Alfo the arcABbi- 
feded in a, will give A s the ' • 
tenth part of the circunifer. ' 
tnce, or the fide of the deca. ' 
gon. # 

N%t€. Tangents lei ng drawn through the angular points, 
will form the circuinfcribing pentagon or decagon* 

PROBLEM XXXV. 

T9 divide the Circumftnnci of a Giveit Circle inHQ 12 Efuml 

Parts J isch of 30 Degrees^ 
' Or to Iff cr tie m DedeeagoH fy attotbtr Method* 

Draw two diameters 1 7 
and 4< 10 perpendicular to . 
each other.-— Then with the 
radios of the circte, and the 
iborextremities, 1, 4, 7% \0, as 
centres^ defcribe arcs» through 
the centre of! the circle; and 
they will cot the circomference 
in the points required, divid- 
ing it into 12 equal parts, at 
the points marked with the 
numbers in^tbe figure. 

B 5 PRO- 
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PKOBLBM SXXVU 



9V dfm» a High Line tfuat i9 ibt Circumftniue of a Ghtm 



m 



11 




Take III 1 equal to 3 times the diameter and y part 
more : and it will be equal to the circumfcrencej very 
nearly* 

YBOBLIM XXXVII. 

To find a Right Lint ijnaitt any Givm Are AB of a Orcle. 



Through tho point A and 
the centre draw Am, making 
mn. equal to ^ of tbe radius 
no.— Alfo draw the ind( finite 
tangent A? perpendicular to 
ir.— Then through m and B 
draw mB: fo (hall AP be 
equal to *the ^arc AB very^ 
nearly. 

Oibir*wifi0 

Divide the chord AB into 
4 equal parts.— Set one part 
AC on the are from B to 0.~ 
Draw CD, and the doabk of it 

will be aearl/ equal to the arc 
ADB. 





A C 
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F&OBLBM UZVItl. 

7f» ^EfW/^ Given CkrcU int9 ^ny propofei Numkr cf tarft 
by Equal Lines ^ fo th^ thefe Putts Jball bt mutual!/ 
Efu4il bath in Area and Perimeter^ 

Divide the diameter AB 
into the propoled number of 
equal parts at the points a, 

b, c, &c«-— Then on Aa, 
Ab^ Ac, &rc» as diametera^ 
defcrihe femicirclcs on one 
fide of the diacpeter AB ; and 
on Bd» Bc» Bb^ &c. defcribe 
femtcircles on the other fide 
of the diamt rer. So fhall the 
correfpoiiding joining femi- 

c. ircies diviife the given circle 
in the manner propofed. 

And in like manner wc may proceed when the f[5aces 
are to be io^any given proportion. — .As to the perimeters, 
they art ahsrays equals whatever ba ttie proportion, of the 
^ces, ^ 

PROBLEM XXXIX, 

Tq make a Triangle Similar (q a Oiuen Triangle ABC* 

Let ab he one fide of the 
required Triangle. Make the 
angle a equal to the angle A> 
and ^e angle b equal to the 
angle then the frianele 
abc will be fimilar to ABC 
at propoftd* 

Note. If ab l)e eqnal to 
AB, the triangles wili alfo 

be e<juaij as well as fimilar* 




16 
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FROBLBM XU 

T0 mgh ^Figure Similar to aitf other Givin Figufi ABCDE« 

d 

From any angle A draw 
diagonnis to the other angles* 
-—Take Ah a fide of the 
figure required. Then draw 
bc.parallel to BC, and cd to 
CD, and de to D£, &c. 

Make the angfei it a, 
e, refpe&irely equal to the 
angles at A» B». S, and the 
lines will interfeft in the cor- 
ners of the figure required. / 

F&OBLEM XU. 

yi reduce a Complex Figwt from one Scale to another , alfo 
to copy/uch a Figure of tbi fame Size, mecbotticalljf 
means of Squares. 





Divide 



as 




D 



Divide the given figure, by crofs lines, into fquares, as 
fmall as may be thought necefTary,— Then divide another 
paper into tke fame number of fquarcs, and cither greater, 
equal or lefs, in the given proportion.— Tkis done, ob- 
fenre what fgoares the feveral parts of the- given figure are 
ia, and dnm with a pencil, fimilar parts ia Ae corref. 
ponding fc^uares of the new figure* And fo proceed till 
the whole 18 copied. ^ 

PROJILBM XLH. 

To make « Triangle Equal to a Givfn Trapezium ABCD« 

Draw the diagonal DB, 
alfo C£ parallel to it> meet* 
ingAB produced inEa^-Join 
DE; io (hall the triangle 
AD£ be equal to the trape- 
iBaom ABCD. 

PROBLEM XLIII. 
2# make a Triangle equal to the Figure ABCDEA. 

Draw the diagonals DA, 
DB, and the lines £F» .CG 

tardlel to them, meeting the . 
afe ABf both ways [vodacedj 
in F and 6.— JoinDF» DG; 
and DFG will be the triangle 
required equal to the given 
figure ABCDE. . 
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Noie» Nearly in the fame maaner may a trlaogle be 
nuule equal to any rigbuUned figure wbateven 




PROBLEM XLrY. 

r _ 

Tn mate a Triangk Efual fa a Gkfin Circle m 

Draw any ra- 
dius AO, and the 
tangent AB per- 
pendicular to ir. 
—On which take B 
AB equal to the 
circumference of the circle by Problem xxEvn— Joia 
BO J fo (ball ABO be the triangle required, equal to the 
gken circlcjt nearly* 

PROBLEM XLV. 

^0 make a Jltdangie, vr a Parallelogram^ Equal /a a Giofen. 

Triangle ABU 



BifeA the bafc AB in m. — 
ThroHgb C draw Cne parallel 
to AB*«>«-lh rough m and B 
draw mn and Bk) parallel co 
each other, and either perpen* 
dicular to A B» or inaktng any - 
angle with it* And the re^an* 
gle or paralltlogram mnoBwiil 
be ci^ual to the triangle^ a$ ie» 
quired* 



C n 




P10« 
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FBOBLBM BLTI. 

f# mah m Sfumn £fW/t a Ghun lUSm^U ABCD« 

Produce ore fide, AB, till 
BE be equal to the other fide 
BC. — BiiedtAEinoj on which 
ns a centre, with radius Ao, 
defcfibe a femicircle, and pro- 
duce BC to meet it at F. — On 
BF make the fqaare BFGH» 
and it will be equal to the re^angle ABCD^ as lequticd* 
Thua the circle^ and all rtght-Jiaed flgaiea* ha?e 
keen leduced to equivalent fquarea« 

raOBLEM XLVlI* 

T$ maki a Square Ejual to Two Givtu Sguans F and 

Set two lides AB, BC, of 
the given fquares^ perpendicu- 
Jar to each other,— Join their 
estiemities AC; fo (hidl the 
fquare conftriiAed on AC, 
be equal to the tvro f- and 
taken together. 



Note. Circles or any other fimifar figorcs are added in 
the fame manner. For, li AB and BC be the diametera 
of t^vo circlc5, AC will be the diameter of a third circle 
equal to both the other two. And if AB and BC be the 
like fides of any two iimilar figuzeit then AC w ill be the 
like fide of another fimilar-iigure equal to both the two 
former^ and on whtch the thiia figure m%j be conftruAed 
by Problem bl, 

fBO» 
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T9 tfmie a SfuareEfml f $bi Difference beiwen T wo Ghfen 

Squares P, R.- 

{See the lafi Figure.) 

On-thcfidcAC of the greater fquare, as a diameter, 
defcribe a femicirclei in which apply AB the lide of thf» ^ 
lefs fquare. — Join EC, and u v\ili the fide of a fqjarc / 
equa] to the di&xence between the two P and as re. 
quiredii ^ " 

• a ' 

PltaBLBlf XLIX. 



To maie a SjuareEqual to ibe Sem of any Number of Squam 

taken together. 

Draw two indefinite lines 
Am, Ah^ perpendicular to 
each other at the point A. 
On the one of thcic fet ofF 
AB the fide of oi*c of the 
given fqiiares^ and on the 
other AC the fide of another 
of them. Join BC, and it 
will be the fide of a fqoare 
equal to the two together* 

Then ttke AD eqaal to BC, and AS eqnal to the fide of 
given fqaaie* So (hall DE be the llde of a fquare 
eqval to the fajn of the three given fqnares. — And fo on 
continually, alwa) s flatting more fides of the given fquarcs 
on the hue An, and the iidci of the fucceffive faraa oir 
the other line Am. 

Note. And thus any number of any foit of figures- 
may be added togethex* 



m 




mo* 
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PHOBLEM L, , 

To make Plane Diagonal Scales* 




Draw any line as AB, of any convenient length. 
Divide it into 11 equal parts*. Complete thefe into 
rectangles of a convenient height, by drawing parallel and 
perpendicular lines. Divide the altitude into 10 equal 
|Murt8^ if it be £ir a decimal fcale for common numbers^ or 
into 12 equal parts^* if it be for feet and inebes; and 
through thefe points of divifion dra^ as many parallel 
lines* the. whole kn^th of the fcale.— Then divide the 
length of the firft divifion AC into 10 equal parts, both 
above and below ; ihid connect thefe pointo of divifion hf 
diagonal lines« and the fcale is finiihed, after being num- 
bered as you pkafe. 

Not/* Thefe diagonal fcales ferve to take off large di- 
menfions or numbers of three figures. If the firlV large 
divifions be units; the fecond fet of divifions along AC> 
will be 10th parts; and the divifions in the altitude, 
along AD will be lOOth parts. If CD be tens, AC will 
be unitsj and AD will be the 10th parts. If CB be 
hnndieds^ AC will be tens, and AD units. If CB be ' 
thonfands, AC will be hundreds, and AD will be tens« 
And fo oni each fet of divifions being tentb parts of the 
former one. 

For example, fuppofe it ^I'ere required to take off 243 
from the fcale. Fix one foot of the compafles at 2 of 
the greateft diviiiuosj at the bottom of the fcale, and 

. * Only ^ parts are here drawn, fot want of room. 

extend . 

✓ 

« 
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extend die other to 4 of the fecomi divifionft along the 
bottom ; thcn« for the 3, Hide up both points of the com* 

i>afles by a parallel motion, till they fall u|>on the third 
ongilutHnal line ; and in that pofition extend ihe fecoud 
point of the compaflls to the fourth diagonal liac, and., 
j'ou have the extent ot three figures as required. 

Or, if you have any li e to rneafure the length of.— 
Takejit between the compa0es, and applying it to the 
fcale^ fuppoie tc fidl between S and -4 of the large divi* 
lions : or, more nearly, that it is 3 of the large diviiionsj 
ot 5 hundredi, and between 5 and 6 of the fecood divU 
^ fion«» or 5 teaa or 50» and a littk more. SUde up the 
poinit of the compaffes by a parallel motion* kecpine one 
loot always on the verocal divifion of 3 hundred, till the 
other point fait txu&\y on one of the diagonal line^ 
which fuppofe to be 6, being 8 unicb^ which ihows that 
the length of the lincj propofed to be mcafured^ U 36^9 



fLAm iCALia foE TWO fiouua# 



I III 1 1 1 ii 



t 



10 8 a 4>£ O 



laioa «4 a 9 



Z 




The above arc three other forms of fcales, the firft of 
which IS a decimal fcale, for taking off common numhcrt 
confifting of two figures. The other two arc duodecimal 
fcales, and ferve for feet and laches, &c« 

4 9 

Tbcfc 
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Thefe and other fcales, etigraved on ivory, arc fliteft 
for pracfHcal ufe. And the moft convenkiit form of a 
plane fcale of equal div ifions, is on the very edge of the 
ivory roade thin at the edge for laying along any line, and 
then marking the paper oppofite any divifion required; 
which is better than taking leogtha off a fcale with com* 
piles* 



Noie 1. That in a circle, 
the half chord DC, is a mean 
proportional between the feg- 
ments AD, i)B of the dia- 
meter AB perpendicular to i%- 

That is AO : DC ; I DC ; 
DB. 




2* The chord AC is a mean proportional between AD 

and the diameter AB. And the chord BC a mean pro« 
portional between DB and AB, 
That i-, AD : AC : : AC r AE. 
and BD : BC : ; BC : AB. 

3. The angle ACB» in a femicircie^ is altvays a right 
angle. 

4. The fquare of the hypothenufe of a right-angled 
triangle, is c^oal to the fqvate of both the fides* 

That is, AC* = AD* + CDS 
and BC* = BD* + DC*, 
and AB* = AC» + BC*. 

5. Triangles that have all the three angles of the one 
refpcdively equal to all the three of the other^ are called 
equiangular triangles, or lunilar triangles. 

6* In iimilar triangles, the like fides, or fides oppofitC 
the equal angles, are proportional. ^ 

7, 1 he areas, or fpacesj of fimitar triangleSf are to 
each other, as the fquares of their like fides. 

MEN* 



MENSURATION 



Of 



SUPERFICIES. 



it 



niHE atca of any figurf, is the meafure of its furface^ 
^ or the fpace contained within the bounds of the fur* 
face, witboot any regard to tlucknefs* 

The area is cftimated by the number of fquarcs con- 
tained ia the furtacc, the fide of thofc fquarcs being either 
an inch, or a foot, or a yard, And hence the area is 

faid to be fo many f<^uare inches^ or fquare fcer^ or fquare 
yards, &cc. 

Our ordinary lineal meafures, or ineafurcs of length, 
are as in the firit table here below; and the annexed table 
of fqoarfs nieafures is taken from it, by fqaaring the femai. 
flbmbers* 

Liuial Mea/kreSm Square Meafuret* 

12 inches • 1 foot 14-4 inches - 1 foot 

3 feet - • 1 yard f) feet • 1 yard 

6 feet - - I' fathom 3tf feet - 1 fathom. 

164. feet, orl r 1 pole 272 J feet ori r 1 pok 

5i yards 1 or rod 30^ yards S \ or rod 

40 poks - 1 furlong 1600 poles - 1 furlong 

8 tarlongs 1 »ik 6^ furlongs 1 mile 
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to find the Area •/ a Parallelogram ; nufbeiiir ii it et 
Square, a Re^angle, a Rbmhttf $r m Rbom$«dm 

Multiply the length by the breadth, or perpendicular 
beschtf and the produd will be the area. 

EXAMPLES* 

1 . To find the area of a fquarr » whofe Aicjs 6 inches^ 
or fix fe€t» 



6 
35 

Anfwer S6 



2. To find the area of a neAangle, whofe kngth h 9i 

and breadth 4 inches^ or feet^ Sec. 



9 

— 4 

36 



Anfwer 36 



3* To 
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3* To find the aiea ef a rhonbaSj whoie length isi 
€*20 dmnB, and perpendicular height 5*45 

6-20 




1090Q 6*20 
3270 



iO ) 337900 

3*379 
4 




20-640 Aaf. 3 acres, 1 rood, 20 perches. 

NoU» Here tlic fquare chains nre divided by 10 to 
bring them to acres^ becaufc 10 fquare chains make au 
acre. Alfo the decimals of an acre arc multipiied by 4 
foodv and thefe by 40 peichcf, becanfe 4 roods make 1 
acre» an4,40 pcrcMS 1 rood. 

4. To find the area of the rhomboid^ whofe length b 

X2 feet 3 inche^j and breadth 5 feet 4 inches, 
f i 



13 


3 


5 


4 


61 


3 




1 


65 


4 



Ok 



ll^f3in 



Anfwer 65^ fquaie ftct. 



♦ 5* T4 
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5. To iind the area of a .fquare, whofe fide is 35*25 
•bains. Anf. 1^4 ac 1 ro I perch. 

6. To find the area of a paralklogram^ whofe kagtk 
is 12*26 chainSj and breadcti S*5 chains. 

Anf. 10 ac 1 ro 26 perch. 
7* To find tbe area of a redlangalar board, whofe 
, length is 12*5 ieet« and breadth 9 inches^ Anf. 9% feet. 
8* To find the fqaaie yards of painting in a rhombd^d^ 
whole length is 37 feet, aind bieadth 5^ feet. 

> - . Anf. 2 1 f^uare yards* 



PROBLKM XI. 

^ojind the Ana of a Triangle * 

RuU ]. Multiply the bafe bv the perpendicular height^ 
and take half the prodoft for tne am. 

Rule 2# "^Tien the three fides only are giv^n; Add the 
three fides all together, and take half the fum ; from the 
half fum fubtrad each fide feparately ; multiply the half 
fum and the three remainders continually together; and 
take the fquare root of the iaft pi«diidt for the area of th^ 
triangle. 

■» 

BXAMPLES. 

1. Required the area of the trianglei whofe balk is 6*2£ 
chaini> and perpendicular heighl 5*20 cbakii* 

6*25 
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' 5-20 



3125 



30 ) 32*50(M 



• 2-50b 



20*000 

AnC 1 ac 2 ro 20 percfaei* 
To find the nqmWr of fqnare yards in the triangle 
* whbire thiee fides are I3« 14« 15 mt. . 

13 
14 

2)42 ' 

. » .' , . 

ifttm 21 21 21 21 

13 14 15 '6 ' 

, leaMinderi 8 7 6 126 ' 

• 882 • 

' 4 

8 , 

9) 

7056 (84 feet 

()4 9^ fq, yds, 

164 I 656 
4 i 65d^ ' 

Anf, 9^ fq« y^diN 3« How 
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OF SUPEItTICIBS. St 

3. H9W many fqnare yards are in a right-angled triaAgIe» 

tvbefe bafe is 40j and perpendicular 30 feet ? 

Anf. fquare yards. 

4. To End the area of the triangle, whofe three fidei 
.aie,20» 30, 40 chains, Anf. 29 ac 0 ro 7 per. 

5. How many fquare yards contains the uiangie, whofe 
. bafe is 49 feet^ and height 25i feet ? 

Anf. 68U or 68-7361, 
; 6« How many aeres, &c« in the triangle, whofe thret 
fidei are 9SO»'4>SOj 765 yards? Anf. 9 ac 0 ro 38 per. 
7. To find the area of the triangle, wbofe bafe is 18 
' feet 4> inches, and height 11 feet 10 inches. > 

Anf. ICS feet 5 inches 8". 
fi. How many acres, &c. contains the triangle, whofe 
three iides arc 49'00,50*25,25*69 chains ? 

An« 6 i ac 1 ro 39*^8 per. 

^0 find one Side -ef a Right a igled Triangle, having ths 
, ' . other tivo Sides gi'Vin* 

The fi^uare of the hypotherufc is equal to both the 
fquares of the two legs. Therefore, 

1. To. find the hypothenufe ; avid the fquares of the 
two legs together^ and extrad the fqnare root of the 
fum* 

2. T» find one leg; fubtrafl the fquare of ^e other 
leg from the fquare of the hypothennfe, and cxtraA the 
ffjoare rogt of the dificrence. 

EXAMPLES* ' 

' 1 • Required the hypo; hen ufe of a right angled triaugle 
whofe bafe is 40, and perpendiculstr 30^ 
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p 





30 
30 

$00 



SdOO ( 50 th0 bypotheauft AC 

00 

What is the pcrpendicttlar of a rightanglcd tnanglc. 



56 


65 


56 


6i 


336 


325 


280 


390 


3136 


-4295 




3136 



1089 ( 33 theperp. BC 

9 



63 I 139 

3 m 



3. Required the length ef a fiaUng l*Mer to reach the 

top of a wall whofc beigh' » «» '^r^.^t^f . 

iHtch brforc it being feet. • Allf. SSIcet. 

4. To find the length of a ftioar, which, ftratang 12 
feet from the upright of a-building, may support a jaotnb 
SO feet from the groun J. ' Anf. 2G-o:380 feet. 

5 A line of feet will reach from the top ot a pre- 
cipice, ftaoelbg dofc by the fide «f a brook, U> t»^e oppo- 
fiie bank : required the breadth of the brook ; the height 
"f the precipice being 103 fa*. AnS. 302«£>703 feet. 
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d^ A ladder of 60 ftce long Mbg ^iMt i» ftmt, 
jratchcA » window 2S feec fmii the giroood o» ofio£<kj 
and by torntng the ladder ofer» wkhoiit mMlving tbi 
foot out of ks piece, it touched a mooldtng S6 feet high 
OQ the otbc^ Ade : xc^uired the bmdth of tht ftreet ^ 

AaC 76*X2J333r5 feet* 

PtOSLBM IV. 

T9jm4$k§Af€a6f aTrapezmi. ' 
Add together the two patalfel iida; fttuUfljr ihal fbei 
by the pemendicvhir dtftanee between tfattt* and take half 
the psodoft for the aaea. 

B X A M[ P'L B S • 

!• a trapezoid the parallel lines arc AB 7*5» and DC 

chaiai^ required the area* 




7900 



1975 





20 ) 30i-J 50 
4 



*8S00 anf*. 15 no 0 ro 33 per 
40 . 



33^2000 



C. How many fquarc feet contain'? the pUnk, whofc length 
I S 1^2 f*et () inches, the breadth at the grater e.nd 1 f'^"i 3 
inches, and at the ief» end i 1 in<^bes.^ Anf. 13^^ fceu 

\u Re- 



Digitized by 



MO 



VBirivitAttoir 



9, Rei]oired tlie iie* <i€ a trapezoid, the pamllel fides 
toeing fort 3 inchei and IS feet 6' inCM, and the dif« 
ttince btttiUMl them 8 feet 5 inches, 
i , V ' Anf. l67 feet 3 inches A" 6*^. 

4. In meafuring along one fide AB of a quadrangular 
fveld, that fide and the two perpendiculars upon it from 
the oppofitc coraersi ipcafin:c4 as below : required the 
content. - . \ AnC 4 3 r 17*^2 p« 

» (Chains , . -* ' - i jy 



AP = 

AB = 
TC =3 



11-10 
3-52 
&*9^ 




PROBIBM V. 



To find the Area of m I'f^/ezifgM* 

CASE U 

For any Trafezium* 

Divide it into two Triangles by a diagonal ; then find 
the areas of thtfe triangles, and add them together. 

Note. Iftwo perpendiculars be Jet fall on the dingonal, 
from the ether two oppofite angles, the fum of ihefe per- 
pendiculars being multiplied by the diagonal, hall" the 
produ^ will be the aiea of the trapezium* 

CASE 2s I 

When the T raltezium can be in/cribeJ im a Circk. 

Add all the four fides, together, and take half the fam ; 
next fubtraft each fide feparately from the batf fom: then 

muliiply the four remainders continually together, and 
take the fquare rout of the lail produdl fof the area of the 
trapezium* 
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UAMPLfiS* 




I. To find the area of the trapezitAn ABCD^ the diagonal 
ACbeing 42» the perpcndicolar BF IS, ^nd thepciipjeoaicu^ 

liiT DEl(). 18 ' ' 

l(i ^ 

' 34 Sum * 

42 
68 

• * 

2 ) 142a . ' 

714 theaofwer; 

a. In the trapcwura ABCD, die fide AB is 15^BC 13. 
CD 14, AD 12, and (he diagonal AC u i6i repaired 
the area« f 
AC 16 AG l6, 

AB 15 CD 14 

BC IS AD 12 



9 



2)44 
2t 22 
16 15 

6 7 
7 

42 

22 

75ft 

766 



2 ) 4f 
22 half fom 21 21 
IS l6 U 



315 
21 

315 
630 



21 half fom 
12 



5 7 9 
7 

35 

9 



6615 < 81-5326 



The 
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Wi XEIISVIIATION 

The triangle A BG - • 9V195! 
Tlie Ifiaagle ADC - » - 81-3326 

Th^ tfapesiom ABCD tbf mf^tu 

3. If a trapezium can be infcribed in a circle, and have 
its four fides 2^, 26, 28» 30 1 r«^ttixcd iu area. 

30 . 



2) 108 



5h 


5f 


54 


24 

• 


26 


2« •" 














S8 




24 


840 




104 






M 






624 


■ 




•40. 



54 hMUm 
30 

84 ■• 



«49«» 



5:1160 ( 753'9885488 nifWen 



4. How many fquarc yards of paving are m the trapr* 
ziom, wbofe diagonal is (k'^ feet, and the two pcrpendicu. 
lars let fall on it 28 and 33'5 feet ? Anf. ^^5,^ yards. 

5. What is the area of a trapezium, >vhofe fonth fide 
is 57*40 chairis, eaft fide 357d chains, north fide 37 '35 
chains^ Weft fide 41*05 chains, and tbo diagonal from 
ibotluweft to north^eaft 4S*3S chains i 

Anf. 123 ac 0 10 11 -8672 pen 



7 
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or fttrrEUFicns* 103 

6. What t» the area of a trapezianit whoft diagonal ia 
iOS^ feet, and ihe perj^eadicolars 5(j{ and 60^ feer? 

Anf. 634-7^ feet. 

7. What is the area of a trap<:^ium iafcribc^i in a circle^ 
the fuur fidca bctog 12^ 13^ 14» 15? 

Anf. \SO'997m'2. 

8. Id the four-iided 6eIJ ABCD,' on account of oU. 
9 roQions in the two fides Afi» CD, and in the perpendi* 
cojars BF» DS, the following mcafures only could be taken: 
namelyt the two idea iC 26^ and AD 220 yards, the dia. 

Sonal AC S7H yards, and the two dtftances of ihe |)er^>en- 
icnlarB from the ends of tlie dii^Mal, namely AE 100, 
and CF 70 yards; required the area in acret, when 4840 
fijuare yards make acre. Anf. Xf 2lc 2 to 21 ^cr. 

PlOSLl)! WU 

T f find tki Ana of m irregular Foijgj^* 

Draw diaflonals dividing the fij^ure int(t tivpieKidtns and 
trbnttles* Then find the areas of all thefe fep^rately^ and 
add them togcihcr fai the cantem of the whole figure. 

SXAllft^U ^ 

To find the content of the irregular fjgure ABCDKFG A, 
so which are given the fosjUowin^ diagonals and per|>enai» 
colais; aamelf, 

-AC a'S .x^j 'N. < 

GC 4-4 A^-"^- A 

Gm 1-3 • X ; ^-^\ 

Bn 1*8 C^""*^ 

Go 1-2 /• \ 
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' Ift, 2d, 36, 

For trapez. AfiCG. for trapez. GD£F« For manjlcGCIL 
1*3 1*2 4*4 

1*8 0*8 52*3 



;3l 20 132 

65 5-2 * 88 



135 10-4 ' 10'12 

155 



17 05 double ABCG 
i0*40 double GDEF 
10*12 double GCD 



2 ) 37*57 double the whole 
18785 the aafwcr. 



i 



Vt/mdihi Ana of a RiguUwftfygmu 



Find ihc. prriiretfr of the figure, or fum of its fides^ 
and multiply it by the perpcfidicuiar falling from its centre 
00 one 01 in fidct» and take |;ilf the prodoA for the area. 



AVLE 2« 



Sqwrc one ^de of tlie polygon; multiply that fquare 

by the mulriplicr ftt aj^ainft ir^ name ia the following 
tablcj and the produd will be the area* 

No. 
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[ No of ' 

iides. 


Names* 


Multipliers. 


3 
4 

5 

6 

7 
8 

9 

10 

11 

12 


Trigon or equ. tri. 

Tetragon or fgMsre 

Pentagoa 

Hexagon 

HepiagoQ 

Odagon 

Nonagon- 

t)ecagon 

Dodecagon 


1- OOOOUOO 
17504774 

2- 5980762 
^•6339124 

4*8284271 
0*1818242 

7-694^088 

9-3656399 
31-1961524 



SXAMPLEi, 

. I» Required tbe area of the r^uhr pentagon, whofe 
SdtAB h 25 fm, and perpendicular CP 17 '204774^- 

17*204774^ perp. * 
125 perinu ' 



2 ) 2150'59675O 

1075»298375 anf. A 
. , By tht^tLMjub. 
Firft' 25 ' 1-7204774 
25 ,625 




s 

* 



125 
50 

625 



.■86023870 
34409548 
103228644 . 



2. To 
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106 MBHStTEATMIf 

9* To find tlie iitdi of the bexagoni whofe fi4e U^. 

Adf. 10S9*2S04f8» 
3* To End the arc^ of fhg trigQiU equilateral trian- 
gle^ whofe fide is QO. Aof. J73-2050S, 
, i» Required tl^ area of ap p^a^oa^ whofe fide is 20. 

Anf. 1931 •37084. 
4, V\lim is* (^e are^of a decagon^ whoic fide is 20? 

■ ^ 

As 7 is to 22» fo is the diameter to the cireumfiereace^ 
M ^ li to 7^ iaia tbe eiffopoifeniicotothftdMflMlef. 

As 1 13 18 to 355, fo is the diameter to the cireamf. 
Ad Jj6 is to 1 JSj|_ fo is the circpm^ (9 the diafocter* 

RULE 3. 

As i is to S- To is the diamctef to the circofltf. 
Aa 3*1416 sa CD l| Ibii theefrcoiiif. WtMl^djitmeter^ 

BXAII#1BS« 

1. To find tlie ^qmferenee of a circle;^ w^oiip diameter 

AB is 10. 

By Rule I. 

10 - 

7)2ao 

or Svm^Z 9nf. 
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« Of SUFERFICIES. l<if 

By Rule 2. By Rule 3. 

115 ; 355 : : 10:3l^j 1 : 3*14l6 ; ; I0;31*4l6 

10 thi ciccomfeicnce nearlf, 

~— the true atscomfefqice 

113 } 3550 ( 3i«41593 btiag 

160 thcaoC 31*4159265358979 *c« 
470 

. 180 So that the 2d rule it ncaieft 

670 the truth* 
1050 
330 

To find the diameter wheo the ctfewttftMieB it 50* 

22:2 7 ; t50 : 1 ^ ^- = 111=: 15|$ == I5'90is^6ani; * 

11 U 

955 : lis I ^ 50 : 15|f 3^1416 : 1 : : 50 1 iS^giSi' 
50 50 - 



' 9551 5650 , ■ 3-1416) 50-000 {15-91^6^ 
' ZI I 1130 (15»9155 181^84. • 

420 2876 ' • 

650 49 
110 1*8- 

39Q\ ' 2; 

SJOi 

3« If the diameter of the eanh bo 7958 milef« at it it 
Teiy nearly* what it die circomferencr^ fuppofing it to bo 
exaAly round ? Anf. 25000*8528 nrilCB* 

^ 4. To find the diamtflNr of l^e gleboof the earib^.rop* 
fifiaf ii^eiioamfenoooto bo S5000 mke». 

Aaf. 79^7incaxl/» 

^ 
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PROBLtM IX. 

$bi Length of any^ Arc of a Circk^ • 

^ RULE 1. 

As 180 is to the number of degrees in the arc. 
So is 3*1416 times the radius^ to its length. 
Or as s to the number of degimin the arc, • 
So is -0^236 times the radios, to its length. 
^ Bxi I«>T6fiad the length of an arc ADB of 39 degrees^ 
the radius being 5) feet. 

3-U16 
9 

As 180 : 30— ■ * ' 



Or 6: 1 : : j?S-^744 : 4'7T(?4 ; 
Or 3 : 30 1 ; •062 JO x fl ; 47 124 / 

90 




47124 the anftver* 
auLB 2. 

^ Ffom a times the chord of half the arc fubtraf^ the 
cnord of the whole ai and take j of the remainder for 
the length of the arc nearly. 

Ex. 2. The chord AB of the wiiole arc being 4*65874, 
and the chord AD. of the half arc 2'34iJ47 owiuircd;ihe, 
iength of the arc, 

.2-34947 
8 



6 



1879576 ' 
4*6587^ • 

3) H. 13702 

. 47 1 534 anfwcr. 



Ex. 3. Required the length of an arc of 12 d^[refi 10^ 

miMtes,. or ^2^ d£^rees> the radios being 10 feet» 

AnC 2*1234$» 
£iu4« 
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lEx. 4» To find rhe length of ao arc wbofi; chord is 6, 
and the chord of its half u * A»f. 7^% 

JEjc«^ 5u RaQoticd the length of the ar«« whofe chont ii 
8, and the height PIXd. Anf. 10|. 

Ex. 6. Required the length of the arc> whofe chord is 
6, iiie radius bciag 9. Anf. 6'i\JQ6m 



: • PROBLEM X. I ^ 

9o fitti ibf Ana $/ a GrcU^, 

Thje area of a circle may be found from tbe diameter 
and circumference to^ether« or from either of them akme, 
by tbefe Qiles following. 
Rule Multiply. half the circamfeieoce by half the 
.- dbaieter«; :Qr moltipl^ the whole circumfe- 
rence by the whole diametect and take | of 
. the 4}i:odu£l. 
Ridk 2*s Mttltipl/i t\}^ f<^uaie of the diameter by 

£i$le $4 ^ H^ply the f<j[uare of the circumference by 
. •07P5S. 

' SmU 4. >Aa {A A la /<H% tli^ of thfi diameur 
to the area. 

JSitAi^Si.i A%:W jm Tii'/p M tbe:(iu;ae of the cixcumfe-^ 



sence to the arefi* 



KXAMPLIS* 

1. To find the area of ,a circle whofe diameter is iQ, 
and^irciimfirrence 31-4159-265, -i 

' BxAuU U I BfRule2. [ Rule Af^ 

51*4159265 .i: I 11 



.4>ai4rl^92«& I;, . ' \1-^t« 
1 :t-^l i ; V 'i .,1 i i r/: i 



100 



14 

'.'7 



1100 



« • » 
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4934^8 



* By Rule 5. r 



78-54231 area 



9^47779 
3141593 

1256637 
^ 31416 
;5708 
2827 
63 

19 



1 



M: 7 : »9M»9Sd44 

, • - y 

8 I 69O8^V9803 

ill 863-59038 

78':>0821 



Ex. 2. Required tlie aff a of tke €iiclc»^ whofe diamctei? 
U 7, and circumference 22* ' Ans. 38|-^ 

' &i. 3. What is the area of a cifck^ whofc diameter is 
1, aod circumference 3*l4l|S ? Anf. •7854. 

Ex. 4. What is the aiea of a cisciey whofe diameter 
is7f • . ' - Aof.38*4846V 

Ex. 5« Hova nmy f%aaie yards jsamiaiacte whofe 

diameter is 34 feet ? - - iAiiL W)*^ 

Ex. 6. How man/.fquaBe ieet does a cifcSi fontain^ th» 
ciicomfcrcocc being 10-9956 ya^is^ ' Anf. 86'1S266- 

i i FaOBL£M Xil» ' 

' • ' ; ' ' ^awLB 1. 
' liMlip^ the radios, or half the diameter, bv half the 
ixt of the feAor> fer the area. Qr, asuhiply tiie dlamc- 
mr Iqr the arc of tiie^icADr/ and take ^tif the produA* 
Nou. The arc may be found by srobkni »• ftvit 
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Ill 



As S60 18 to the degrees in the are of the feAor^ fo it 
the whole area of the circle^ to the area of the feAor. 
Nae* For a femicircle uit on^ half« for a qpiidnnt one 

^v^tTfiXj qS thi^ whole clicia* 

1. What it, the area of the ftfior CADB^ the radios 
beins 10^ and the ehord AB l6f 

^ 100 = AC» 
64 zi AE« 

36 ( « = CE * 
to CA 

16 =: DE» 

00 { 8*9442719 AD 

8 




7t-554l74« 



^ ) 55-5541752 

I^),l»-M«0^4^ic ADS 
{(^^$0^97 ^ h^af aw 
10 <=: radma 



j2"590297 anfwcr.' 
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Ex. -2. Recoiled the aiea of the {e^or, whofe ztc con* 
tains IS degrees; .the (jfiamcrer being 3 feet*. 

9 

Then, as 3G0 : 18 : : 7*06s6 the area of the whole circle. 

Or as 20 : 1 : : 7'06S6 : •353^3 the anfwer. 

Ex 3. What is the arc«i of tttc fcdor, whofe radius ij 
10. and arc '20 ? Anf. 100. 

£x# 4. What is the area of the fat.lor9 whofe radius ij* 
9, and the chord of iis arc 6? Anf. 27*.52678« 

Ex. 5, Required the area of the fe^or, whoferradius is 
12i» ICS arc comatning 147 degrees 29 minutes. _ 

AnC:804*40]7. 

Ex«.()* To find the area of a qpadran^ and a femicircle,. 

to the radius: 13^ . AnC 1327326* and 265*4652^ 

* 

f &OBLEM Xil* ' • ' 

r 9 ^/r^/ Ar4a of a Sigmm a CircU. 

> - » 

RULE 1, • ' » 

Find ihe area of the fcflor having Tlie fame arc with- 
the fcgment, by the iafl problem. ' 

Find alfo the area of the triangle, formed by the chords 
of the ferment and the two radii of the fcd^or. 

Then add thef^two together for the anfwer when the 
ftgment is greater than a femicircle; but fubtrad them) 
ibr the anfwer ii^hien it is kfs than^^omicircle* 

Required the area of the fegnacnt ACBDA> its chord* 
AB being 12» anfi the radius A£ ox 10. 

4 
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its root 8 D£ 
from IOCS 

teaves 3 CD 

4CD« 
36 AD* 

40 chord AC* -ir 9 AD 
iti loot ^ '334555 chord AC: — ? 

a . . 4Sari«piof AwUI 

a ^ 12»§0548 arc ACl ' 

6'*4;5274.balf 2: * ' ' i 

10 radittt « . ^ ^ ' 

64*3274 area of fcft. or EACB-, . 
.48*00M-iim^f triangle £AB 



1 ^ ' 



To the cKord of the whole arc'^dcl -f of the chord of 
half the arc, or add the latter chord and y of it mare. 
Multiply the fum by. the verfcd fine cr heii^ht of the fegw 

moBtt and ukc ^"^ of the fcoduft for the area of (he 

£k# 
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it4 itijn»ATXoir • 

£x« Ttke the faine exunple, in wfaM Ito tidioi b 10^ 

and the chord AB 12. 

Then, as before, arc found CD 2» and the chord of 
the half arc AC 6*324555 
Hence 4 is 2-108185 



CD • • 2 



40*86549 

— p- 

Aii£ 'l$-34ti 192 areaimrlf* 

»i ' " ' • ... 
- iwit 

Dividf the height of the fcgrncnt by the diameter, and 
find the quotient in the columa of liiij|lu»i>t utntd Lath 
•t the end of the book* 

Tike out the eorrefpondiog area in the iMxt eolumn on 
the nght hand, and multiplj u by th^tfm^ U the iiua^ 
ter, for the anfwer. ^ : 

Ex. The example beings II* lyne m befenv we htfvc 
CO eqfual to and the diafMleil.Mw 

Then 20 ) 2 < •! f t - ( ^ 
And to '1 anfwers •MOM^— - 
S^* of diaxs* . • 1 • 400' 

w ^^^^^^ , ■ ~ ~ ~ 

Anfwer l6*350(^ - 

OTRBit aXAMFLIS* . 

Ex» 2. What is the area of the fegneot. whofe heights: 
ii 52t and the tii«LAO> ' * i Jtaifi; 86^78787* 

Ex. 3. What it the area of the fegmeat, whofe height 
is IS, and diameter of the circle 60? ^ Anf, 636*375. 

Ex. 4. Required the area of the ferment whofe chord 
ia 16^ the duwctcr being Anf. 44.7 ^92«. 

mo-. 
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m 

M 

t^fadthi Ana tf m CmtJur Rhrg, ir S^a htbukd hth 

invent imm CtHcenttk Circhsm 

Take the difference between the two circles, for tkc 
ring) or miiltiply the fum «f the diameters by their 
lU&ieiiGc^ tqd multipljr the pcodof); by ^of ,lte 

aofwer* 

1. The diameters of the two coneentrlc circles beiag 

AB 10 and DG 6, required the urea of the ring contaiacd 
between their circumferences A^BA> and DfGD, 




Ex. 2. The diameters of two conccstric circles bcinjj 
SO and 10; requiaed tiio area of ibe ring between their 
circmferences. Anf. 935'62« 

^"Ex. 5. What is the area of a ring, the diametm if 
wbofe bounding circles are fi and 4 1 Anf* 15*708« ' 



7# mi^tn img ImguUf fif»n$. 

T^ke the breadth in feveral places^ at equal diftances* 
Add the firft and laft two breadths together* and divide the 
fum by 2« for the half fum^ or arithmetical mtuk between 
tbofe two. Then add together this mean and all the other 

' brcadthsj omitting tha firft and laft^ and divide their fuai 

by 
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MENSURATION OF SUPEHFlCIlSr 



by the number of parts fo added, whith will give a me- 
dium breadth atneng the whoie^ t^co multipl/ it by tb# 
lengthy to give the true area. 

• If the breadths be not taken at equal diftances ; their 
compott all the Uttle trapezoids feparately, and add them 
ill together.'— Or, add ail the breadths togeth^, and dtV 
▼ide the fiini by the whole nomber of them for the mean? 
breadth, tor multiply by the length for whole area^ 
which will not be tar from the. truth, 

SXAMPLBS. ' . 

* ' 

!• The breadths of an irregular figtire^ at fire eqtti* 
diflant places being AD 8-2, mp 7*4, nq 9*2, or \0*^ 
fiC 8*6 ; and the kn|^th AB 35 1 requiicd il^ area* 
8-2 ' 

8-6 ' . 



.» } 16«8 



8*4 meati of irft tod lad 



7*4 



4 ; 35-2 

S'^ mean of aU 
39 Icagth 

343*2 anfwer*- 



A 




Ex. "2. The'lcngth of an irregular figure being 84> and 
tht breadths at 6 equi-diftant places ij'^, 20'^), U'C?, l6*.3, 
20 - i, 2^^'^ i what is the area? Anf. i550'64tk. 
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MENSURATION OF SOLIDS. 



DlflNITl^HS, 



SOLIDS, or bodies^ m figures having lengtbf bxeadthj 
and tbicknefs. , , ^ . 

A prlfm u zfoSi, of bodjr^ whoTe (indf ale any 
plane figures, which aie parallel; cqaaU and fimihlrjf iUld 

its (idcb are parallelograms. 

A prifm is called a triangalaf 
one, when its ends are triangles; * 
a fquare prifm, when its ends arc 
fquares ; a pentagonal prifm, when 
its ends are pentagons; and fo 

3^ A cube is a fquare prifm^ 
luving fix fidesy which ate all 
fquares. It is like a die» having 
its "fides perpendicalar to one an- 




other. 



4. A parallelopipedon is a fo- 
iid having fix rcctanoular fides, 
every oppofite p^tir ot which arc. 
equal and parallel, 

5. A cylinder is a round 
prifm^ having circles for its 
ends. 

6. A pyramid is a folid havirtg; 
any plane figure for a bafe, and 
its fides are triangles whofe ver- 
tices meet in a point at ihe top, 

called the vextcx of the pyramid* 
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lit AUKNftVaATXOK 

The p3rramid takes names according to the fi^Qie of ici 
iMfe, like the pfifin^ Wfag tijangidar^ or finim^ or hex- 
•noal» &e 

7* A cone it a round j^]rc89ud> c 
faaving a circular bafe. 

$• A fphere is a folid bounded 
by one contiaued convex ftsrface^ 
every point of which is equally dif. 
tint from a point withiiy callsd the 
centre. — The fphere miay be coa* 
oesfcd to be formed by the revola* 
tiott of m feaiicireliaboQt ita diamc^ 
^r^ wbich i»m^ fixed* 

9. The axis of a folid, is a line drawn from the middle 
•f one end, to the middle of the oppofite end; as between 
the oppofite ends of a prirm. Hence the axis of a pyramid, 
is the line from the vertex to tlie middle of the bafc!« or 
the end on which it is fuppofed to ftand« And the axis 
^ of a fphere, is the fame as a diameter, or a line pafling 
' throagh the eentrey and terisiinated hg the furface on both 
fides, t» ' 

10« .When the axis is perpendicular to the bafe, it is ^ 
right prtfm or pyramid ; otherwife, it is oblique* 
I Hi The height or altitade of a foJid^ is r line drawn 
from its vertex or top, perpendicular to its bafe. — TLis is 
equal to the axis in a right prifm or pyramid ; but in an 
oblique one, the I eight is the ^ er| endicular fide of a 
right-angled triangle, whofe hypotbenufe is the axis. 

12. Al o a prifm or pyrairid is regular or irregular^ as 
its bafe is a regular or an. irregular plane figuie. 

13. The fegmeat of a pyramid, fphere, or any other 
folid, is a part cut off the top by a plane parallel ti» th# 
bife of that figure* 

4 U. A 
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14, A frafirum or tiunk, is the fMct diat remtips at the 
bottom, after ibe fe^ilfent is cut of^ 
. 15. A zone 0^ a fp^ere, is a part intercepted betweea 
two parallel plaies ;--^d is thc^ difference be^fc^een two 
fegments. When the ends, or plareii, are ecjaally diftant 
from the centre^ oi^ttith iicies^^ Aft ^ure is caUed the 
middle zone, ' 

16. The fe^or of a fphere, n col^poA^d of a iegment 
Ids than a hemifptiereor half fpbere^ and of a cone having 
the fame baie ^th %)m fegro^tj. ^id^ittj^exin th^ 
centre of the Ifh^r- \^ \ 

17» A cifcnlar fpindje, isa fi^Iid^e* 
Derated by the revolutioa of a iegment 
of a circle abot^ its chords whi^h le- 
mains fixed. ' * '* ^ • 

18. A regular bod}', is a folid contained under a cer- 
tain namber of eqiial an^ regular plaqe figures #f the iame 
fort. — 

19. The faces of the folid are the plane figures under 
which it ts contained. And the lijsear fides> or edges of 
the folid, are tbo'fidei of the phuie ftcesr 

20. Theie are only five rej^iUar bodies : namely, 1 fl, 
the tetraedon, which is a re^^ular pyramid^ having four 
triangular faces: 2d, the hexaedron, or cube, which has 
6 equal fquare fac^s; 3d, the o^aedron, which has 8 
triangular faces; 4th, the dotlecaedron, wnich has 12 
pentagonal faces ^ bil^ the icofaedi:oB> wbicb has 20 tii» 
aoeuiar faces • 

riote. If the following figures be exaAly drawn on 
pafteboard^ and the lines cut half through,* fo that the 
partt be turned )ip and tl^eir ^|es gloel sc^ther, their 
will reprefcnt the five nebular Mdie^s , figure 1 

the tetraedron, figure -2 |hej|^Kexaedron, fig ure 3 the oc- 
taedron, figure 4 the dod^cited con^ and fjguve 6 the ico« 
faedroo* 
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Jfote alfo, that, in cubic meaiiire^' ' 
17^8 inches make 1 fodt 
27 feet - • u yard 
y«A}ai' l pole 
<)4000 poles - • 1 ftfrlonj^ • 
512 furlongs 1 mile. 



Digitized by Google 



To/mi tie SaidUj of a Cube. . " ; ' . 

Cube one of its fides for the content ; that is, miiltipl/ 
the iuie by itfdf» and that produ^ by tke.fide agaki* 

- "AMrttf. 

1. If the fide AB, or AC. or BD^ of axttbc be W 
inch^s^ what iaits fatidity or epntent I 

\ 



34: 



t * 




2304. 



1 '» 



13624 aiifwec» 

£x« Hou( many folid feet are » the cube who(f^ 
fide it «2 feet f AnC 106*48. 

Sx» 5 Required how many folid ftet are in the eube 
whofe fide is ia inches t Anf. ai* 

PROBLEM lU 

7a find the Solidity •/ A ParmlUhfiped^. 

Multiply the length, breadth , and depth, or altitude, 
all contimially together, for the folid content; that is^ 
xnultiply the length by the bieadtbf and that piodoA by 
thedqpth* 

G ax- 
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]• Rcquircfi the content of the paralklojpipedon, whofc 
length AB is 6 fcett iu breadth AC 2i topt, and aititude 
Sit) tl|£pet? 

1.-75BP . . 

6AB 

10-50 

2t5 AC 

5250 
2100 




Bk«>2. Required the content of a f>araI2eIopipedoD« 
whdfe length u 10% biwdtb and height 5 4 i 
' Anf. Mf)'«ls 

Ex. 3. How nany cobie ftet ate in a Mock ef marbk, 
wHofe length it 3 feet 2 inches^ bitaddl jTflm 8 inches, 
aud depth ^ feet 6 inches? Anf, 21|. 

. . T9 fad iU SMitj of Prijfm^ ~ 

find tlMK atea^f the hdt^ or tfid ^ whicli Jiwltlplf. hf 
the height, or lcng|h» and it wilt give-the ccmtciif*. • 

Which rulfc will do, whether the prifni be triang^ilarj^, 
4Mr fquarCj or pentagQnal, Ac. or rounds as a cylinder. 

£XAKf FLSS* 

« 
ft 

!• What is rtie content of a triane^hr prifm, whofe 
length AC is 12 feet, and each fide /Si «f iXM eqailateral 
iwifeaifcctr 

Herc£xi, = ?^=«i.* 

a « ^ Then 



&t tfDUtfi; lU 



Thm •49301S tabalv a* 

2*55807a 
108253 




2706331 area of cad 
12 length 

52*475972 anfwer* 

Ex* 3* Re^ttifted the folidit^r of a trian|iilar ptiCmt 
mhok leogtb is 10 ftet, and the" thcei fides of its trian« 
guhr end or baft, are 5, 4» 3 feet? ' ' AnfmSO. 

' Exl 3. what is the cotttcDt of a'h^xagonal prlfm, the 
length being 8 fcef^» and each Hdc of its end 1 foot 6 in. 
ches ? ^ Anf. 4676'5368. 

Ex. 4'# fequired the content of a cylinder, whole 
length is 20' teet, and ciffCumfereQce 5| feet ? 

Anf.48*U59. 

Ex. 5* Vl^at' IS tbe content of a round pilUiry whofii 
Ut^lif il |« fiec^ «hd ditmettir imt 3 inches i 

AftT. 63^174. 

^ r« ;G»if /*Jf Cflu'v^r Sur/ate of a CjU^r. 

Motttply the circonifeimce bftW height kr length oC 
^e cylinder* 

NoiA The opright furfacepf any priifa is found in the 
£ime manner, viz. by multiplying the perimeter of the 
end by the length. And the foJidity of a cylinder is 
found as the jpidn in the laft problem* 

# 

!♦ What is the convex furfacc of a cyllntJcr, wbofc 
lcn|(th is i6 tcet, and its diameter 2 feet 3 inches. 

'02 3*14l6 
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k 1 



3-U16 p^.. ..^ 
2 diameter ' " » 



•7854 
16 



424116 
70686 

113-0976 anfwer. 




Ex.2. Required tfie convex furfacc of the cylinder; 

whofc length is 20 feet, and its diameter 2 feet ? 

^ \ Anf. 1 25-664-. 

Ex. 3. What is the cpnvex furfacc of a cylinder, whofc 
length Ss IS.fcct 6 inches, and circumference 5 feet 4 m. 
dies? . . mcBLEM v: Anf. 98|. 

Multiply the circumferenct of the bafe by'thc flant 
height, c r length ot the fide, and take half the product 

for the furfacc. ' . j ^i. 

Ex. 1. If thediamctcr of the bafe be AB 5 feet, and the 
fide of the cone AC 18, xequired^ the convex furfacc ? ^ 
31416 o 
•5diaflMlcr ' • * \^ 



,15'7080 aicainT. 
^ 18 

125664 . 
15708 



141*372 anfwer. 




Ex. % 
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6¥ koLIM* 



12S 



Eju d« Wkat is the tentex^ ftitfiee of t cmic» whoie 
fide is djOti aad the cifcomfereoce of its bafe 9? 

^ " ' Ant SO. 

Ex* 3. Required the convex rurf;ice of a cone, whofe 
J!ant height k 60 foetj and the diameter of its bafe 8 feet 
6 inchcft 7 - Anf. 66? • 5y» 

fHOBLBM VI* 

« 

T^fini thi Comtx Surface of ibe Fruftum a Right Cone*^ 

Add together .the perineiefi of* the two ends; thca 
multiply tnac fiim by the Ami height, or 4dt of'tbo 
fruftooii ind take! half the produft foi the furface* 



1. If the eifcvflifimices of the two ends be \t*S and 
10*3 and the llant height AD 14^ re^oucd the Cpmvex 
ftrfaoe of the fruRum ABCD? 

10-3 

23-J fiia. 
912 



/ 



^ 159*6 Slower. 




* * I 



Ex. S. What ia the convex fuiftoe of the froftom of a 
cone^ the ilant hdg^t of the frnftom being 12*5, and the 
circamferencet of the two ends 6 and 8*4t ' Anf, 90* 

Ex. 3. Rcauircd the convex ferfacc of the fruftuna of 
a cone* the ude of the fruftum being 10 feet 6 inches, 
and the circumferences of the two ends 2 feet 3 inches. 
andAfea^ioGhes^ ' - ' Aiif.39r|. 

o 3 rao. 
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iff UM^^m^rm 

l^f QBIppif the area of the bafcj then inultiply .that int. 
t>x ditt (iP^elUj imI ttkr 4* jof the prodeft f^r the^Dtenu 

# 

I. What is the folidity of a cone» ttthofe hcig}^ CD 
ifi]^ fcct« And the diameier AB of the bafe 2^ r 

.He«2i ?i = 4 X 4 - 
Thea 7854 



47124 

isftg. ' 

4*90875 area of bafe. 
1 2i height. 



58£K)5C0 
245437^ 



20*453125 anfwer. 



Ex.^. What is chelblid content of a pbita^naljyranitd^ 
its height being 12 lcet> and each £4^ qf if^ bafe 2 feet f 

1720477 tab. area 
4 % fide 

6<^j^i)8 area b^e 
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Ex. 4. Required the content of a triangular pyramid^ 
its height being 14 fee( d inches^ and the three fuies of ira 
iaft ^, 6. 7 ? ' • ' ' Anf. r i -0502. 

«• Bx. d» ^hat k i}ie content of a hexagonal pyramtdl 
wboft beisht is 6'4« aod each, fide of iu bafe 6* inches f 

find the Soli JUj •f^Fn^hA^m Cmi^ mtf 

I. Add into one fiim, the aica< of the two eodij and 
Ac mean propoitionit between them, or* the Tqnate root 
of their pfodiA; aod'tike | of that fitm^for a nean afei f 
which muUipIicd by the height of the frofiiUD^ will give 
the content. 

When the ends are regubr plane figures; the mean 
area will be found by mnltiplying ^ of the correfponding 
tabalar number belonging to the polygon, either by the fum 
arifing by adding toother the fquare jof a of each end 
and the pfodiiA of the two fides, or l>ytTie qnotient of 
the difference of their cubes divided by fheir difference^ of 
by the fum arifiog from the fnoaie of tbdrlnDf diiBmice 
addc4 to 3^ times the fquare of their half tkm» 

a. And pi 'die finiftom pf a cone, An5 -inean area •!•< 
found ty' ihdWplying •56l8, or ^ of 7854., either by 
the fum arifing by idding together the fcjuares of the two 
diameters and the produa of the two, or by the difference 
of their cubes divided by their difference, or by the 

Suare of half theix difierence added to 3. times cte ^oaio 
their half fiim, 
^ ' 04 Oi^ 
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Or, if the circunfcrenees be ufti in like msinw, in- 
Head of their dianftim^ the mMflki will be,,^dd|^ 

1. What is the eontem of i ffnftiim of % co^t^ wkoft 
heitht ii 20 inchc»> aod the iiamcten of iu twci endi 28 
aa4 dOiachea? . 



1 



28 98 20 
S8 SO ' > SO 

M 78* . 



784 



400 

1744 
•2618 



1744 

10464» 

948^ * 



• r 



' 90 



131*5840 anTwcr. 



r 

f 

1 



' Ex. 2. Required the content of a pentagonal frii4um, 
whofe height is 5 feet, each fide of the bafc \, £K>t 6 Aft- 
cbeg, aad each fide of the lefs. end i inches i 



It 
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18 






AO 


# 




•■it- A 
















♦ 


324 







3 ) 463 

^ 156foffum 
, 1*720477 tal^ area 

10322862 
1720477 



144 



12 
12 



2^S*394412 mean atca 
5 height. 

1341 -972060 
111*831005 

. ^31^250 anfwer ia cubic feet* 




Ey. 9. What is the folidity of the frnftttm of a cone« 

the altitude being 25, the circumforence at the greater 
end 20, and at the lefs end iO^ Anf. 464'aO.V 

Ex. 4. How many foiid feet are in a piece ot timber, 
whofcf baftfs are fq-uares, each fide of the greater end heifig 
15 inches, and, each fide of the lefs end 6 inches ; alfo the 
length, or peipendiciihr ahitudc is 24 feet ? Anf« i 

£x. 5. To find ihe cx>iiteiitof. the fruftaiii of a cone« 
, th^ alcitode being IS^. the greateft dianeier ft, and the 
kaft 4. Anf. 5277888, 

Ex. 6. What it the folidilf of a hexagonal fruftuub 
the height being 6 fecf, the fide cf the greater end 1 8 in- 
cheij and of ihe kti 12 inches? Anf. 

■ * ^ 
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PROBI^EM IX. 

r« find thi S%luiity m Wedge. 
Te the length of the edge add Iwict the length of the 
back or bafe, and referve the fuoi | inttlti|^lx ihc height 
of the wedge by the breadth of fht 1»le; then jndtiplf 
this prodoA by thi^ fefenred fimi^ «^ take | of the laft 
prodiiA k$ the cooltiit. 

EXAMPLES. 

1 . Whal is the content in feet of a wedge^ whofc iltitude 
AP is 14 inches^ ita edge AB 21 inches, and the length 
of itt bafe D£ 32 mchei^ iod^ bfiadth CD 4i inchcil 



SI 
115 



14 

5fi 
7 

«3 
B5 





17^ 



Id 

12 

12 



M55 

•{K*5 asC in cubic iiiahea 

74375 

•5 ! J anf» in fett, or little more 
than half a cubic foot. 



T.x. *>, Required the content of a wedge, the icngtb 
and breadth of (he bade beiog 70 and 30 inches^ the 
kagtb of the edge i 10 inchc^. aad the height 34*2^0 16> 

raoticif 3C 

A prifmoid difirt only from the fi-uftum of a pyramid^, 
in aoi having its oppofitc ends liaiiiar plaaesr n v i»a« 
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Ruts*. 



Adi into ©nc finn, the urm of the tw0ends«iH] 4* 
Umei <hc middh fcdioa pirallcl to thw, and | of tba^ 
inai wall be a iBran «r«i| ^lOiMii Aiitoi|«e(l 
Imaia^ wiH give thc«o»|eac» 

ForilMk^ftiiorthettidd^fdaioii,^^ 
J?Lj ^JL^** fci^ht of the two cfidt; and for iu 
taewuV mt half th^ Aim ofi th* breadths of the two endi. . 

!• Hiiir mai^ cubic fett arc thew iira ftm, vri^le 
•ndt tic Kaaogles, the ]en{th and bicadlh of the one 
being 14 and n ImAieiMiad the ceirt«fbondinr tfdik of 
« f"^**** the Etipeodicttlar bciglit beiag; 



14 


10 




12 


8- 










16$ 







4* 



320 

35^ mean area^in i 
30i: height 



I 



• 6 




1 



. .1 



Bx.3. 
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iZt MENSURATION 

Ex. 2. Required the content of a reftangtiTar prifmoid, 
whofe greater end meafures 12 inches by 8, the kifcr ^nd 
i inches by 6, and the perpendieolar height 5 feet ? 

Anf. 2*453 feet* 

Ex. 3. ^alM the content of A cart eir waggon, whoft 
snfide dimenfiont are as follow: at the top the%iigth ind 
6re9dth 61 j> and 55 inches, at the bottom the length and 
iMadtft il ind inches, and the height 47 i indies^ 

Anf. J 26340'5i;37 3 cubic inches. 

V9 find the Cmvve Smifaie •/ a Sjien sr GMi^ * 

Multiply its circumference by its diameter. 

IfHn In. like manner the convex furface of any lEone 
orfegment is fowid, by nnultipiysng its height :I^Vt|ie' 
whole eiKiimfeitnce ef the fphec^ " \ ' 'tx 

SXAMFLES*^ 

1 Required the convex fupei&cies of a giobe« whofe 
diameter or axis is 24 inches* * — 

3*14J6 
- S4 



1S5664 
I28S2 



y5-;}984 clrcumf. 




30 1 5936 r 

1899*5616 anfwfi* 

Ex. 2. 'what is the com^ forface of a ff^re, whofe 
diameter si 7$ and cireumfercftoe 2a> ^ Anf. I54» 



< < ■ 



« 
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Ek. 3# Required the area of the furfacc of the earth, 
its diameter, or axis^ kWig 79l^7x fniles, and itf juxcum.:r 



fem^ 25000 miles? AnC 198943750 fq, nljUcau " 

r»»i. r- _r - • 42 inches, what is 









1 ) 



Sinehes? • Anf. l]87*524%iiicli«s. 

Ex. 5«*Kcqiiiied thecbnvcx fnrfac^ of a fphefical ai^ne* 
WKfjfe bfcadth or height k 9 fecij wlA itot firom a fphere 
•f 12^ feetdianeier? * ' Anf. 78-54 fecti' 



rROBJLEM XII. 



yi /ill <$a&///jr ^ ^/i^r^ or, G/oifs ^ 



Find^cnteofi tbeniii and multiply it by •&iS6. , ^^ 

K W6atif the folidity of the Iphere^ whofc aMs-is 

• • Or thos \ ^ 

; 12 12 t * . I M 

• 144 ' 6:5832- — . 

^ 12 12 



5236 « . 12 : , . # 



10368 • 904-7808 anf, ' " " 



« 4^ * 



#640 



Ex. 2* To fiod the content of thfc fdiefc. whofeaxi^f. 
nSf^i indict* . . An|..j9*9288 feet. , 
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tex. 3. K^iiired <|ie folid conteot of 'A*' eardi, ftp. 
po6i«iti 



1. • 



^^/M tif "Sdiiiitj iff a Sfberical 5(gme$tf 

* 7* Am liM tfw tem o£ lie faljit of iti fafe^ 

tbf lqti«re of height; then mubiplf tktfinil^dit 
lidght^ and th^ prodod again by '5t36. 

1. Required the content of a fpherical fegment, ita 
bcigjii Wng it inOfe^ moA die aadiaaof in Me if 
S 4 '5236 
a 4 892 ' 



64 

3 

19a 



16 
192 

20s 
4 



10472 
43^^352 ani; 




Ex. 2. Whai ia the feSdiif of tii^ fegiMntof a fphem» 
Whofe besght is 9!»< ««d ibe duunefeer of ita hUk ^Oi 

Anf. 1795*4244^. 

Ex. 3. Re<}tiired the c«Niiefit of the fpherical fegment* 
iriiofc height IS 5 J, and the dtamcter of its bafe 8*6l6t4?.- 

7#/a^ tie SJiditj of a Sphtrical Zm^ ^n^mrn^ 

' Add letether c|ic loeaie of' the ladina of eaeh endi aod^ 
^ of the iqu are oft their dfllince; or of riieheighf ; then< 
mtdtiply the (mn bjr the faid height, and the produA again . 
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!• Wliit it ^ibiU potent .of a conr, ^iMb rniitiiff 
diameter 4$ 12 inches, the k& 8^ Mi At ^^ritfiflhwr 



86 jl6 3%lOO ' 

36 
33} 



36 95^ 



85} 
1*5708 

f 8MO 

Uil664 

134'(>41^ 
10 

1340-416 aaf« 




£x« 2. Required the content of a zone^ whoTe f icatet 
iiwcier ii 12* Ids diM^ 10» aad height s f 

Anf. 19$*8264. 

£x« 3. What it the confeot of a middle zone^* irhofe 
hcifhi it 8 £Bai| and the diafaeier of each end 6 1 * 

Anf* 4d4*sm 

ftOJii.»if xr. ' 

T^Jiultbi Smrfaci •/ a Circular Sfiudii. 

Multiply the length AB of the fpindlc byjhe radrus 
OC of the rcvolvina; arc. Multiply alfo the faid arc 
MBt hr ccMiJ diftaoce Qlb» or diflaoce between 
• - tht 
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19§ I M£KS«SATIUX^ 

i 

the centre of the fpindle aod ccatre of the revolving arc» 
SabtraA the latter proda^^ from the fjrmcr, and multiply 
dottbie the remainder by 3*14i6> OX the iiogle rffnaimter 

bje iS^«*foff Ike fiuftce. 

■ 

Jf§U» The fiiiiie rule will ferve for any iegment oc 
xone cot off* perpeadicolar to the cluiid of die imlving 
m, only ofing the patticnhrleiigib of tbepart, and the 
Mutof the arc*, which dcfefibei ttf inllcad of the whole 
length and whole aic« 

■ 

♦ n 

ft 

1. Required the* furface of a circular fpindle,, whoie 
length AB is *^0, and its thickneis CD 30 inchest 
Here» bjr the not es at pa. 

Tkechoid AC = vAJ&* + CE* =r ^20* + 15* =: 25^ 
and 5CE ; AC : : AC ; CO = ^4r - • 



hence OE = OC — CE =: 20| — 15 = 55* 




^ ) 



*rheQ, 
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Theii«.by the t\ik$ y. • : ;* 1 

MS} r at If 

a_ .1 Or thus^ . 

10444 ^ - .6-2832 ';OA.\'ii 
156666 4. i VJ 4700 

1044444^.-* *S51S^9 

313333333 ^ ■< " -^ 
, -r- v'S') "29531-04 

32S1*2266'6 ^ 3281*226 aaf. pcarlj# 

Ex. 3. Wh«t li the furface of a circular fpindfc, whofc 
kn«h is 24, aM tbicfcoeft in the niddle U\ 

FMltbe'lMfti of Ae'iwolvine fcgmcnt AC BE A, whick 
Bioftiply by hdf the fUOAmmBK :OE. Sabtwft the 
produdl from \ of the««be of AE, Wf t>^Jen£*' <»f "J 
fpindlc. Then multiply the redfltoiier by K**fWr, «1 

tunes 3*14l6t for ihc- whole! content,' 

r ^ -i-.'i > .-•» i-. '-ttii^yM' • ' '• ''^ . 

. » » 'v ■ ' I ' M ' . - ' . ' ' • 

' }; R«aiife4 the oontent of tbe.ciKolar fpiqdle, vhmi 
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Bv the work of the iaftpfobl^,^ < 
wchaveOErr 6| 20 halfjktgth 

and arc AC rr 20 
and fad« OC 2i)i 



400 

SeAorOACB 555t 

!280f 



• .» 



2 ) 438| 



n 



J fcg. ACE 2191 



J 097 




» « ♦ • * 



15964^ i 

832 

■ 5.'. * 



17423-5 AnTi 



J ^ '^J tHifiitodlr 

kngtki$2^^ aodiiudaieduiiict^lSl 



From the fquare of half the length of the who|e fpia* 
die, rake j of the fquare of half the length of the middle 
froftiim, and multiply th$ remaifldef §f tht 4kld ittlf 

ko^th of Ae iblUMr-Miltiptf Kie wKnil' «4Mbiw 
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hy the revolving area, which generates the middle fraf* 
tum*-i-^Dbcr;i{5l this latter produo from ^he. farmer-; th^n 
the remainder rouhiplUd byS6*2832j 2 tifliet 3*14fX£» 

will give the coatCBt, * ^ 

t A • • 

EXAMPLES. 

4 

1. Reqaiicd thefoUditjr of the fraftam, whofe length 
nm it 40 uiclies> alio its greaicft diaawter £F it St* ani 
fcaft diameter AD or fiC a» > 




Bn«r JPG pwiUii 10 ilfB *• 

have DG =: ^mn =z 29, ■ . 
awl ;piEF— ^s4, 
choidD£*=sDG*4- G£» =41«, 

aad DE' h- EG =5 =: 104 the diamctc» of 

die geneiadageife^f 

or the fadint OE sz 8t» 

hence 01 =z 52 — itf x:36 the central ^laDO^ 
and HI* =OH»— Ol*=^^»-36* = 1408, 
iDG* \ of . . . 133f 

12741' • 
»Q .... W 

* ■• m 

£5493^ 111 prod« 
— CE 
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Hit mmvEMira 



Its tab. fegment ^ • - * '00904 



P7344 



l«DEOl * 687*51104 



952^05634 



4 • • _ 



2382'6 " , mult, inverted * 

26O57Q 

- 8686 — , 

5474 
J30 

9 



^ Bx. tt What ii the content of ihe mtdtt firoftom of n 
cimiilar fpin^le. Whofe length is tO» gieateft diameter 18, 
iid kift diOT^er l? ' AnC Sfi57a6j 
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j 1* Multiply the proper tabular area {taken from xht 
Wiomxwg dible) by the fqoate of the Uaeac edceiof the 
iTolld;* for die foperfidet. 

' 2, Muhiply the U)biila^^fi>lidity by the >?ttbc of thie 
^near edee^ for the folid ^ontentr - : • . . , 



/S^rft|ccs and SoUdiri^ 


Klo. of 
faces 


Ntmea. ^ 


Surfiioca >: 


SoMities^ 


so 


Tetracdron* 
^Mexaedron 
OAaedron - 
QMiideiieilrdn 
Icoiaedfon . - 


IV3205 
6O0000 
3*46410 
20-64573 


1 •00000 
0*47140 
7«6312 



\ 



aXAMPLIS. 



1. If the linear edge or fide of a tetrahedron by 3^ JC* 
iguired ita furfice and folidity f ^ 

The fquave of 3 is and ibe cube 27» Thent 
ta'.fnrf. r 0*11785 tab#fol. 

9 • / 27 



fl^rf. 15*58846 



82495 

23570 



(blidity 3U01S5 
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Ex. 9. What is tW&fetmitVaUtmtf of the bn. 



■ A.r i ifSperficlei w 



''I 




Ex.3. RequlnHl tM faf^rff^id J^id &lid^'6f tlk^ 
tacdxoa» who&linourfilUftjr Sf ' * ' ^ 




< Ei;)4i' Wtial It the fapcrflcieraad^ 



foliditjr 61*3049$ 




0 




tau RMtirea Ac A ipc it det and folidttx of the ico- 
ftedibn^ iriu>ie linear file is 2? 



- f ftipcrficies 



64100 




rao« 
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This (igQTt bein? only a cylinder bent round into a 
finft its rarftife and folidity may be fbuod as in the cfm 
luider» nifflcly* by multiplying the axis, or length of the 
cylinder, try the circumference of the ring, or of the 
icflion, fdrtheiiirface ; and by the ttte of a fdSion^ bit 
thefoUdiq^^^ 
Or oie tbe fiiHowIifg mki : 

Fo^'O^'fSitBittJ^To the thicknefs* of the ring add the 
inner diametm tmiltiply this fgm l^y ihc thicknefs, and 
the predaa again bjr Q''86dS# 9^ tlie faoaie of ^.1410'. . 

* (.8; : 'A EXAMPLES* 

1* Rcqoiied the fupcrficies of arini^« wboft diicknefs 
AB.is S inches^ and iiflRST dtuttSia BC is 12 incbeif 



12 9^^696 
2 28. 



14 TtfsWi* 




SV' WHitis the furficc of the rinc: whofc inner 



• • • • • * • 

* "To the iMcknefs of the ring, add the irtncf AlMttkii 
then multiply that fum by the fquarc of che thickncfs'; 
aitii the produd ai^ain by 2^467 or of the f^t^aicof 

^♦i4t«, toriheibudity, 

2 IX? 
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1. Required the foVidipr of the sii\g, wb9i^ tfaickaefs U 
|r inches, and U» inner ditmeter 

* . -r.t 1 * • . ' f .. .. . . . ^ I 

r*'*^ «, • » , 'V; .> ' ..'r i> • ,^tJi ii n 

thickneft u 4« and inner diametcf tSi 

C ■'liJ .4*4,' -^^^^^^^^^^^ • ■ ti Sj ' * • ' i< » • ! 

^ ' >'ii ♦ * ; » ■ >' •J^* *? ' ' »■ ■ ■'*, * . f > I f M i' *^ 
^ Of THE * - 



CARPENTERS' RULE. 



i 



nrH{S inftramait is others ife called the Gliding ral^ | 
^ aiidjt is^nuch ufed in itleaAiring of limiser and'nK» 
tifiqert' i^iKS» both for taking the4iaienfioAt« and conu 
pnting the contents* 

Tht' inftf ameiit confiftt . of, two. equal . pieces, eac^ a 
foot in lengt^j which are ponnefiod^ tc^e^ier i>y K.f^^^^ 
joint. < • ' " 

One fide or face of the rule, is divided into inches, 
and half quarters or eighths. On the fame, face alio are 
feverai plane fcafcs, divided into 12th ' parts by dia- 
gonal lines; which are ufed in planning dimenfions that 
an taken in feet and inches, fhe eclge of tbe.rulje.it 
c^iliponiy divided decimailyA pr into .tentr^s ; naiQe|7».cac1i 
ioot into iO equal pafu; and each of thoTe into 10 parts 

* * , again; 
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^ain:^ fo that, by meana of this lad ksd^, liimenfions aie 
taken in feet and tenths and hundredths, and then multi- 
plied as eonamOB decimal numbers^ which Is the beft wa)r« 

On the one part of the other faee are four lines, marked 
A, B> C, the two middle #ncsi B and C, Being on a 
llicler^ whith runs in a groove ma4e in the ftock. The 
iame numbers ferve for both thefe two middle lines, the 
one being above the numbe^^, ami t .c ctaer below. 

Thefe four lines are lu^ariihmic one«, and the three 
A, B, C,. which are all equal to one another, arc double 
lines, as they proceed twice over from 1 to 10, TJic 
other or loweft line is a fingle one, procee4in£ from 
4 to 40. It is alfo called the girt line/ from its ufe 
computing the contents of trees and timber. Upon it are 
alfo marked WG at I7*i5, and AG at (B;95, the Vine 
And ale gage points, to make this inftrnment ferire the pur. 
pofe of a gagifig role. 

On the other part of this face there is a tabic of the 
valtieof a load, or 50 cubic fcec of tia.her, at allprices, 
from 6 pciicc to 2 (hillings a-foor. 

When I at th« beginning of any line is accounteJ 1, 
or uni', then the 1 in the mVlUc will be 10, and the 1 at 
the tnd 100; and when l at the beginning is accounted 
10, then the i ia the middle is 100, and the 1 ar the end 
lOOOi and fo on. All the fmalier divifions being alteredl 
l^oportionally* 

• » • • » ^ ». 

To mulii^ljf Numbers tsgeihtr* 

Suppofe the two numbers 13 and 24. — 1 ^ Bjtn, 
13 on Ai then agaii a on ^ ftaods 312 on A; which 
is the required produft of the two given numbers 13 and 

' Nm* In any operations^ when a number runs beyond 
the end of the line, fcek it on the other ladius, or other 
p*rt of the litie; that is, take the 10th part of it, or the 
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w 

lOOtfi part of it, and iacreafe ibe lefidc ffopordoiiilljr 
10 (bid, or 100 iold» 
ill like mauiier tbe prod u A of 35 and 19 ii .665. 
«nd ibe produti of 270 and M is 

y<j tf'/'v/44p the SUMng Rule^ 

As fuppofc to divide 31 '2 by 24n, — Set the divifor 24 on . 
B to the dividend 312 on Ai then agaioit 1 oa B ftands 
1^ the quotient^ on A. 

Alio 3^6 divided by 27 gim 
JUd 741 dWidfid by 42 gives 17*& 

To/^uare anj Number^ 

S^ppofe to fquare 23. — Set T on B to 23 on A; then 
i^gainft 23 on B, ftaud> 529 on A, which is the fqaarc oi' 23« 
Or^ Hv the other two linet^ fer 1 or 100 on C to the 
10 on then .ogainft every number on D, ftands its 
/fum in the line C. 8o agatnR 23 iUnds 529 

abator 20 ftands 400 
againti SO ftands (/OO 
ana fa on* 

If the given number behuDdreds, reckun the 1 on 
D Tor 100, or 10<)0, then :hc coritTponding 1 on C 
is KJOOO, or lOOOOOOj &c. ^ lU %are of iound 

»ai>ii.iis tv. 

Set 1 or 100> &c. on C to 1 or 10, &c« on D; then 
againft every number found on Cj iUnds its fquaie root 

So, 
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So, agaisft j29 taiidt itt roo€ 33 
againft 400 ftatids its root 20 

againit 900 ftands its root 30 
againii 300 ilaiuis its root 17*3 
and {o OA* 

As iii{^fe between ai»d 4d0.«^t thft one bmAct 
. ff C to tbe fiiM oa D; tlieii apkift the oiberiiuiiibcr 
430 on C» ftaiids their mean proportional 11 1 on Dm 
Alfe the betweai $9 and 320 is 5;o-3, 
And the mean between Ji and 274 is i 

»0BLEM VU 

Tir/W 4B Tbitd Pfofmrtimul u tnm Numhert. 

Siq)fofe to 21 and 32.<— Set the £rft 21 OB fi to the 
fecond 59 on A ; then againft the fecond 39 on B, fiahda 
4S«t n A I whieh is the third propoitieiiiA fought* 
, Alfo the 3d ppoportional to 17 and 29 is 49*4«, 

And the 3d proportional to 73 and 14 is 2\5* 

PROfil.£KI Yll. 

T9 find a Bmrib FrofMiotuU i§ ttrn Namien* 
Or, U perform ihiRnk^rfJnntm 

Sappofe to find a fourth proportional to \% 28, and 
114. — <jet the firil term 12 on B tu ilw 2ci term $8 on A; 
then againft the tMrd term li t on Hands 206 on A, 
which is the fourth proportional fought. 

Alfo the 4th proportional to 6, i t, 29, is G7«6. 
^And the 4tb proportional to 27, i^Oj 73* is 54*0* 

« 2 TIM* 
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TIMBER MEASURING. 

FMBLBM.I. 

To find the Area% or Superficial Content^ of a Boara or 

Flank. 

M ULTIPLY the length by the mean breadth. 

t Nait* When the boaid is tapering, add the breadths 
It the two ends together^ and take half the fam for the 
ncatf bieadtb. 

By tii SlUiMi Rale. 

Set 12 on B to the breadth in inches on A ; then agaioft 
the lei^gth in feet on fi^ is the content on A, in feet and 
fraftional parts. 

tXAMFLBS* 

1« What is the value of a plank, at l^d. per foot» whole 
length is 12 feet 6 inches^ am mean breadth ii inthes t 



By Detiwuilim 



By Duoiecimtds. 





12*5 
11 




12 


6 

11 


12 


137*5 ' 

1 146 

U. 5d anf. 


I4d.i8j 


11 


5 6 






• 

IS 

0 


I 

T 






• 


is 

* 






By the Sliding Rule. 

AslSBtll A::12iB;ll4 


A. 



That is^ as 12 on B is to 11 on K, io 12^ oa £ to 
Hi on A. 
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TIMBER MEAfUIlIN«« 14# 

Ex. i?. Required the content of a board, whofc length 
is 11 feet 2 inches, and breadth 1 loot 10 inches. 

Anf. W S*^ 

* £x. 3« . What is the valae of a plank^ which is 1 2 feet Q 
inches long, and 1 foot 3 inches bread, at 2^* a foot ? 

' Anf. 3s* 3|d* 

. £x« 4r Requked tbt value of 5 oaktti pknkaat dd. per 
footf ea€h of theiD being Ifi feet long; and dieir feveral 
breadths are as follow, namely, two of 13|r inches in the 
middle, one of 14-| inches in the middle^ and the two re- 
maining uncs^ each 18 inches at the bioader end, and 11^ 
at the narrower. Aof. j^l 5 

raoBLBM lU . 
T9find tU SJii C^wtent of Spmud $r fatr-fiM Timiir. 

Multiply the mean breadth by the mean thiekaeisf and 
the pcodua again by the lengthy and the laft produft wiB 
jiyc the content. 

Bj tbi Sliding RuU^ 

C D D C 

As length : 12 or 10 : : quarter girt : content. 

That is, as the length in feet on C, is to 1*3 on D when 
the quarter girt is in inches, or to 10 on D when it is in 
tenths oi icei fo is the quarter girt on to the content 
on C. 

Note 1. If the tree taper regularly from the one end ta 
the other, either take the mean breadth and thicknefs m 
the middle, or take the dimenfions at the two ends, and 
half their fuiB for the mean dimenfionii. 

2. If the piece do not taper regularly, but is unequally 
thick in fome parts and fnsall in others; take feveral dif- 
ferent dimcnfioni, add them all together, and divide their 
Turn by the nomber of thcra, for the ra* an dimenfioas. 

3. The qwdrter girt is a geometrical mean prop< riional 
between the me:»n breadth and thicknefs, that is the 
Square coot of their produA* Sometimes unfkiliul 
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1^ 



vieafurtrt vfe Ae arilli«erkal mum isCcid 9f ir» that is 

half their fum ; but this is always attended with error, 
and the more {^), sa, ihe breadth aud depth di^ci thcmure 
irom each other. 

BXAMPLE9* 

1* The length of a piece of timber is 18 leei 6 inches^ 
the breadths at the gmier $nt kA end \] Iboc 6 inAn and 
1 foot 3 inches^ and the ibicknefs ai the eieater and left end 
I foot 3 inches and 1 feet: retired the Tolid content* 
Daima/im Dugdtnmmljm 
1-5 1 6 

1-25 1 S 







%)% 


9 








laeaabicadtk 


I 


4 


6 




1*25 




i 


' 5 


• 




1* 0 


• 


. 1 


0 










t 2 


3 






> 1-125 


mean depth 


1 


1 






1*375 


sieaa Ineadlh 


1 


4 


« 




5625 




1 


1 


6 




7873 








6 




3375 












9 

\ . _ _ 












1 •546875 




1 








18*5 


length 


18 








7734S75 












237^000 






10 


1 










9 


3 


4 


25-6171875 


coatOAt 




7 


4 


10 
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, Bj tiff Sliding Atle. 

B A B A 

Ai t t l^it lUi 1 2239 the ineiift fqaaitr ^ 
C D C D 

As 1 ; 1 : : 223 : 14*9» Qoarter girt. 
CD DC 

A^ISi; : 12 : : U*9: 2H'^, the content. 

Ex. 2. What is the content nf the piece of timber, 
n hofc length is feci, and the meao breadth and thick* 
nth each i«()4 feet? Anf. fecr^ 

Ex. 3. Required the content of a pilrcc of timber, 
wbofe length it 20'S8^ feet, and its ends unequal fquarcs, 
the fide of the gieater hcing IQl, and the fide of the kfa 
$}in£bet? Anf. 29*756 feeu 

Ex. 4* Re^oiftd the content of the piece of ttmberj 
whofe length is Q7»36 leet ; at the greater end the breadth 
is 1*7 S J and the thicknefs 1'23; and at ihe lefs end the 
breadth is 1*04, and ihicknc& O'Qil Anf. 41*278 fctt. 

PROBLBM III. 

9# Jbd Solidity of Roimd qt jutfqmnd Timber • 

Ruli ly ar Cmimm RiJe* 

Multiply the fquare of the quarter girf, or of ^ of the 
flicaa cifcmmfeiCDee, by the length, for the content. 

Bj the Sliding Rulfm 

As the length upon C : 12 or 10 upon D : : 
quarter girt^ in IStlis or IOt|is, on O : content on C. 

N9te U When the tiee is tapcfing, take the mean di« 
meofions aa in the fbrinet preUems, cither by girting it 
in the middle* for the mean girtj or at the two ends* and 
take half the fura cf the two. But when the tree is very 
irregular, divide it into feveral lengths, and find the con. 
tent of each part feparatcly : or cljc, add ail the girts to- 
gether \ and divide the fum by the anmbcr of theoit 
ihe meaagin* 

ii4 ^«Thii 
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155 T1K££JI MEaSURIK*^ 

2. This rule, w hich iscommonl} uled, gives the aaiwui: 
abf)ut ^ Icfs than the true quantity in the tree, op nearly 
what the quantity would be after the tree is hewed fquare 
in rl^c ufual way; fo thac it feems intended to ni-ike an 
allowance tor the fqparing of the tree. When the true 
^Qantky is deiired^ ufe the 2d roky. givcft below. 

I. A piece of rounl timber being 9 ^ect 6 inches fong^ 
and its mean quait^r^^irt 42 iache«| what is tlic cunteut? 

Decimals^ . , Du^itcimols* 
3-5 
3-5 



175 
105 

I2*S5 

♦ 

11 6-37 5 



quarter girl 


3 
3 


6 




■ 


10 
1 


9 




\ 

JcngtL 


12 
9 


3 
fi 


f 


• 


110 


3 
J 




eontent. 


116 


4 


6 



J?; /lb SUding Rmlik 

• , C D D C 

As^ « : 10 ^r35 : llfij- 
Or 9*5 tl2 : :42: ll6j. 

- Ex. The length of a tree iji 24 fcet, its girt at the 
thicker end \ \ fcct, and at lUe iuiuJler end 2 feet; rc- 
' quired the contcai i Anf^ 9^ feet. 
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Ext 3* What is the content of a tree» whofe mean girt 
IB 3*15 feet» and length 14 feet 6 inches? 

Anf. 8»9922 feet- 
Ex. 4. Required the content of a tree, whole length is 
I7i feet, winch girts in hvc Jiffcrent places as fbllows,. 
namely, in the firft place 9-43 feet, in the fecond 7*92, in 
the third 6-15, in Uie iuunh 4*74,. and in the htth 

Anf*42«5l96* 

RVLB IIv 

Multiply the fqiiare of of the mean girt by double 
die lengthy and the prodnft will be the eontdity very ncac 
the truth* 

Bj the Sliding RfiUf 

As the double length on C : 12 or 10 on D : : 
^ oi the girt, in 12ih> or iOchs, on D : content on C. 

BXAMFLBS*. . 

1, What is the content of a tree, its length being. 9; 
feet 6 inches, and its inean £in 14 feet^ 

Decimals* Duodecimalsm 
2-8 ^ of girt ^ 2 9 7'' 
2-8 ' 2 9 7 



' 224 5 7 

56 S. 1 a 

— 1' a 

7'84 ' 

19> 



7 10 I 



7o:)fi 19 

784 



148 ()fi content 148 11 
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9j the Siiding Rmk. 

C D D d 

As 19 5 10 :: 28 : 149 
Or 19 : 12 : : : 149 

Ex, 2« Required the content of a trce> which is feet 
long, and mean girt 8 feet? Anf. I'^^'SS feet. 

Ex. 3. The length of a tree is 14-i fpet, and mean girt 
3*15 feet ; what is the content? Anf. 11*51 leer* 

Ex. 4. The length of a tm is 17^ feet, and its meao 
girt 6«2S; what it the content I AnfL 54*406iF fe^T. 

."Other corioos probfemt relatiag to ihc cotting of tim* 
ber, fo as ta produce uncommon ^ds^ may be fonnd in 

my large I icacife on Menfuration» 



ARTIFICERS* WORK. 

A i(^TiFjcERs cornpnte the contents of their woiki by 
fcYcral diffisrent meaAires* 

As glazing and mafoniy by the foot* 
. lUntingy plaftering, paving, ice. by the ynid« of 9 fignaie 

llooiing^ paxtitiooii)2:, rooHng, tiling, Uc^ by the fquaic^ 

of 100 fquare feec* 

And brick^woik» either by the yard of 9 fquare leer« 
or by the perch^ fqnare rod or poIe« containing 272^ 
fquare feet^ or 30^ fqoarc yards« being the fqoarc of the 
rod or pok, of 1^ feet or 5.<^ yards long. 

As 
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B&ICKLAY£R5' WORK* 



1^ 



As this number 272^ is a troublefomc number to diTide 
by, the ^ is often omitted in pra£^ke, and tlie tontvnt in 
feet divided only by the 272. But when the cxa<5l divifor 
27^7 is to be ofed, it will be eafier to multiply the feet by 
4| aod then divide focceffively by 9, tl, and IK Alio 
to divide fijuare yards by 30^ irft multiply them by 4^ 
and then divide twice bv 1 1 . 

All workF, wlieiher fuperficiai or folid, are computed 
by the rules proper to the figure of them, whether it brt 
a triangle^ or rettangk^ a parallclopiped, or any other 
figure* 



RICK-WORK iseflimntpl at the rate of a hrick and a 



ha^f thick; fo thai if a wall be more or icfs than this 
^^TidAtd thicknefs^ it mud be reduced to it^ as follows r 
Muhiply the fuperficial content of the wall by the number 
of half bricks in the thi( knefs»aod divide the produA by 3. 
And to find the fufierftcial content of « wall, multiply 
the leogfta by the height^ for the content/ ' 

Chimneys are by tome meafured as if they wtfrd foKd, 
dedu^in^^ only the vjiciirty from the hearth tO the mantle^ 
on accoui.t of the trouble of them* 

And by others rhey are gui or meafured round fbf 
their hreadrhj and the height of the ftory is their height, 
taking fh dep'h -f the j.imhs for their th-rkncfs. And 
in this cafe no iieda^ion is made for the vacuUy from the 
floor to the mantle^tree, becaufe of the gathering of the 
Weail tod irings^ t^makeiomfof tlwheardiiisihtMxt 
tof7» 



BRICKLAYERS' WORK* 




h6 



Alt 
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SRICKLATI&S WOHX. 



All windows, doors, &c. are to.be dedudcd out of^the^* 
coatenti of ihe mlU vn which they ait placed* 



BXAMPLB8» 



1, How nany yards and rod» of 'ftaitdard brklcworK 
are in a wall whole length or ooropafs is 67 feet 3 inches* 

and heig:ht 524 feet 6 inches i the walls being 2^ bricks^ 
or 5 half bricks thick? - 



Decimals^ 




Duodecimals^ 


« 


57-15 




57 


3 








24 


6 




^28625 






0 




22900 




114 












7 






1402 


7 


6 


5 half bricks thick 






s. 


7013-125 


3 


7013. 


1 


6 


iej37'7084 fq. feet 


9 


2337 


8 


6 


256*74^51^ yds. 




25SiS 




6 


4 




4. 







11 

.'11 

rods 



94*4526* . 

8*5866 AnL 



U 
11 



1036 
94 2 

8 r I7yas6fr6t 



« Sliding Rulc^. 

B A B A 

As 1 : 24i 57i : 1403. ' 

Rx. 2. Reqnired the content of a wall 62 feet 6 inchca- 
lon-r, and 14 feet 8 inches high, and 2i bricks thick I- 

Anf, 169 753 yardi^ 

3* 
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Ex. 3. A triangular gable h raifed 174 ^^^^ on 
an end wall whofe length is 24 feet 9 tncliesy the thickneft 
erog 2 bricksi ic^nired ^ ledQceil content f 

^ Anf. dS*OS|> yaidf • 
Ex. 4« The end wall of a honle. ia 28 feet 10 inches 
long, and 55 S inches high to the eaves, 90 feet high 
is $A bricks thick, other 20 feet high is 2 bricks thick, 
and the remaining 15 feet 8 inches is 1 ^ brick thick, 
above which is a tnanguhAr gahlc of 1 brick thick, which 
fifes 4-2 courfes of bricl s, oi which every 4 courfes make 
a ibot. What is the whole content in ilandard meafure ? 

Aar*.2o3'62 yards*. 



MASONS' WOiUC 



^pO ma(bniy belongs all forts of ftonc-work ; and the- 
^ aaeafuie made ofe of is a foot». either fttpcrfictal or 

Walby colttmnn, blocks of ftone or anarble, &c. ate 
meafared hj the cobic foot; and fNiveaients, flabs, chimin 

ney-pieccs, Sec, by the fn perficial or fqoare foot. 

Cabick or folid meafarc is ifed for ihe materials, and 
iqaare meafure for the workmaidhip. 

In the folid ineafiirey ikc true length, breadth, and 
thicknefs, are taken, and multiplied concinually together. 
In the fuperficial, there muft be taken the length and 
breadth of every part of the proje^ion, which is fceoi 
wuhottt the general opiigbt face of the baildiog*. 
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16S HAS ON WOftK* 

1« Rcqulrtd tb« foltd content of a wall, 53 feat 6 
lmb» longt 12 &et 3 iocbes higbj and 2 fcec ihickt 

53*5 63 
12i 12 3 



13*375 ]3 4f fi- 



655*^75 655 4 6 

2 2 



X 



1310750 Anf, 1310-9 0 

Mj tit SliiiKg RmU. 
B A a 

1 • 53-^ • • 1 • t^D^ 
1 : 655 ; ; 2. : UiO 



Ex* 2. Wbat is tl^e (olid content of a wall, the length 
being 24 feet 3 iAches^ height 10 feet 9 inches, and 2 
feet thick ? ' ' Anf. 52 1 '375 feet* 

£x« 3. Required the value of a maible flab, at is. pet 
foot^ the length being 5 feet 7 iochei, and breadth 1 foo^ 
10 incheu Anf. ^^4 I 10}. 

Ex, In t chinmey piece, fiippofc the 
length of the mantle and flab« each^ 4f 6in 
breadth of both together - • 3 2 
length of each jamb - - 4 4 

breachh of both together . - 1 ^ 
He^uired the fuptrficial eontent ? Anf« 2 if lOin* 

.1 CAJU 
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JOIKBRS' WORK* 



nrO this branch belongs all the wooti-woric of a bottii^ 
fnch ias flooring, partiiioning, roofing, See. 

Note, Large and pl«n articles are n fa all)'^ rneafbrcd by 
the fqunre foot or yard, ^c. hot enriched nujuMings, and 
ibme other articles, are ofretv ettioKited hy rtmaing of 
lineal iseafiiref and ibme things sne rated by the piece. 

In roeailiring of joifts, RHilttpljr the depth, breadtfat 
and length all together, for the content of one joiit, msU 
tjply that by the nombcr of the joiib» XMt that tbt IcngA ¥ 
m the joiiU will cdccsed the breadch ef the reott bf the 
tbkkndii of tite ml* end f of the bmty beeaofe tack 
end is let into the wall about ^ of its thicknefs. 

Partitions are meafured from wall to w^H for one di- 
inenfion, and from floar to flo«r, as far as they extend^ 
f©r the other; then muluply the length by the height. 

In nntafuring of joiners' work, the ft ring i?? made to pljF 
dofe to every part of the work over whkh it pafies* 

Tht meejur$ rf centering for cellars is found by makioga 
fttiag pafs over the fbrface of the arch for the one dinsen* 
fion, and taking the length of the cellar for the other i 
bnt in groin centering, it iiofnel toaUow dovUeineafiuet 
on account of their estraofdioory tieoble. 

In roofings the length of the rafters is equal to the 
length of a (tiiog iiretched from the ridge down the 

rafutj 
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l6a CAUYElTTKaS AKV 

iafier> and akng the ca«r€8*board, till it meets with ttvf . 
* top of the wall. This Ten jth molttplied by the comtnon* 
depth and breadth of the rafters, eives the content, and 

that multiplied by the numbers of thern^ gives the conrent 
of all the ratters, ' 

For fiair.cafesj take the breadth of all tKe fleps, by 
making a line ply cloTc over them,, from the top to the 
bottom, and multiply the length of this line by the length 
of a ftep for the whole area, — By the length of a ftep is^ 
meant the length of the front and the returns at the two 
ends; and by the breadth, is to be nnderftood ihe girt of 
its two outer furfaces, or the tread and rife. 

Fw the balufirade^ take the whole length of the upper 
pitft of the hand^niVand girt o?er its ead till' it meet the 
top of the newe] poft,. for one dimenfion; and twice the 
length of the balofVer upon the landing, with the girt of 
the hand-rail, for the other dimeniion. 

Fqy ^Lvaivjcoitingy take the conipafs of the room for one 
dimcnliun; and the height from the floor to the ceilings 
making the itring piy clofe into all the mould i no s, tor the 
other dimenfion. — Out of this muft l^e [nadc dedu^ioo^^ 
. for windows, doors, and chimneys, 

For d99riy it is ufual to allow for their thicknefs, by 
adding it into both the dimenfions of length and breadth^ 
' and then ^multiply them together for the area,— If the doo£ 
be paonelled on both fides* take doable its meaftt^ for the 
workmanihip but if one fide only be pannelled, . take tbo 
area jnd its naif for the workman(hip«!— /«r tHfurrouncling^ 
archiirauf^ gird it about the outermoft part for unc di- 
^ incnfion, and meafure over it as far as it can be feca when, 
the door is open, for the other. 

WindoiM-JhuiurSf. tofts,. &€• are meafured in the fame 

mafiner. . 

In the meafuring of roofing, the holes for cbimaeji' 
ihafts and iky.lights arc generaUy dodu£todiM 
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EXAMPLES* 

< 

!• Required the content of a floor 43 feet G inches 
lon^j and 24 feet 3 iflchet broad* 

\ Duodecimnism 
' ' 48 6 

24 3 




1940 204 O 

970 96 ^ 

12*125 12 1 6 



1176-125 feet 11*6 1 6 
1 1 '76 1 25 fquarcs Anf, 1 1 •/ 6 i 6 



Ex. 2. A floor beln^ 36 feet 3 inches long, and l6 feet 
6 inches broad, how juany l(j|uarefi are in it? 

Anf. 5 fq. 9^ feet. 

Ex«3. How mamy iquarps are thtrr \n 173 feet 10 
inches in leogtbt and 10 feet 7 inches height, of partk 
tioning?. Anf, 18*3972 fqnares^ 

Ex. 4. What eoft the roofing of a honfe it 10$. 6d. a 
^fquare; the length, within the walls, being 52 feet S 
jnche«9 and thel>readth 30 feet 6 inches;^ rfcknning the 
roof I of the flat? Anf. ^12 12 1 1|. 

Ex. 5. To how much, at 6s. per fquare yard, amounts 
the wainfcof'.ing <if a room; the height, tak ng in the 
cornice and moulding*:, being 12 feet 6 inches^ and the 
whole compafs N3 fett 8 inches; alfo the three window 
ihutters arc each 7 ^eet d inches by 3 feet 6 inches, and 
tbe door 7 feet by 3 feet 6 inches; the door and fti. t ers^ 
being wori^ed on both fides# arc reckoned work and half 
work? Anf. i;36, 12 
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SLATfiRS 



TILERS* WORK. 

TN ihcfc articles, the content of a roof is found by muf- 
tipi)ing the length of ihc ric^gc by the girt over from 
eaves to eaves; rnaking allowance in this girt for the 
double row of flate^ at the botiom, or for how much one 
row of flatet or tifes is laid o^r another* 

\^hen the roof & of a true pitchy that is, forming al- 
right angle at top; then the bteadth of the huildiiig wat)l> 
iti half added, k the girt over both fidet. 

Ifi angles formed in a roof^ running from the ridge to* the 
eam^ when the angle bends imrafd*^ it is calkd a viltey ; 
but when outwards, it is called a hip. 

Dedu^oos are oude for chimaey fixafcs or wiado^ 
holes* 

1. Required the content . of a flated roof, tbe Icngth^ 
being 46 feet 9 iochesj aod the whole girt a4 feet d Hkms? 

45*75 45 9 

34^ 34 9 



18300 205 6 

13725 135 

114375 11 5 5 



^ ) 1566*9375 Ua, 9) ^066 1 1 3 

yds 174*104 174^ iV 3 



Ex. 
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£z* 2* To how much amoimts tbe tiliog of a hoQib» at 
25s. 6d. per Dqaare; the length being 43 feet lO bchcH 

and thie breadth on the f!af 27 &et 6 inches, alfotb^cavcMi 

projediiij; lu inches oq each fide, and the roof of a true 
pitch i ^ . AuLji24^ S ^i* 



PLASTERERS' WORK, 



TJLASTEREHS' work is of two kinds, namely, cciRng, 
which U pUftcnng upon laths; and rendcriag which 
as plaftering upon walls : which are mcaf^red feparatety. 

Tbe comentaare eftimated either by the foot or yard, or 
fquare of 100 feet* Enriehcdi laoukUiiga, &c» arc rated 
by running ar lineal nieafttre. 

OedoAtoas are to be made for chimneys, doois, win* 
dows, &c« 

EXAMPLES. 

K How many yards ctontnns the ceiling, whtdi ia 

43 feci 3 inches long, aiid 26 feet 6 inches broad i 

; 264 * 26 6 



21625 221 a 

8650 86 
21625 * 21 r 5 



9)1102 H75 9 ) 1102 10 6 

yds 122-04.1 Anfwcr 122^ 4^0' 6 



Digitized by Google 



1^4 



Ex. 2. To how much amounts tlie ceiling of a ronir, at 
lOd. per vard; the length beinjj 2i feet 8 inches, and tlic 
breadth 14 feet 10 inches ? Anf. g S|. 

Ex. 3. The length of a room is 18 feet 6* inches, the 
breadth 12 feet 3 inches, p.nd height 10 ft^^t (> inches; to 
how much amounts the ceiling and renderini^, the fjrrAer 
at 8d« and the latter at 3d* pa yard ; allowing for thedo^c 
of 7 feet by 3 feet 8^ aad a fire place of 5 fert fquare? 

Anf. /I 15 d« 

Ez« 4. Requifed tbeqd^ntity of plaftering in a room^ 
the length being 14 feet 5 inches^ breadth 13 feet 2 inches, 
and height 9 feet S inches to the onder fide of the cornice* 
wht^l^ giita 8^ inches, and projeAs 5 inclies from the waH 

on the upper part next the ceiling ; dedading oalj' far a 
door 7. feet by 4, 

. ' ; Anf. 53^^ 5^ 3» of rendering , 

1$ S 6 nf ceiling 
39 Oil 9f cornice* 

II =3S 



TpAiNTERs* woric 5s computed in fquare yards. Every 

parf is meafnred h h re th' colour lies; and iht! msa- 
furin^ line i*. fi^rccd int) all tht* mouidingf, and corners, 

V^ inciou <> arc done at To nuch a pirce. And it is ufual 
to allow double incaiure tor carved ^oiotilding*, &c« 

♦ 

JIXAMFLBS. 

1. Ho«r many ^rds of painting contains tho room 
which is 65 £cet 6 inches in copipafs^ and 12 feet 4 incbea 
Wgh? 
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•S.A1IERS* WORK» l6S 



Dttodecimaltn 
65 6 
12 4 



786-0. 786 0 

21 10 



9) 807-82 . 9 )807 10 

897888 Aniwa 89 6 16- 



' . Ex. 2. The kngth of a room bdog 20 feet, its breadth 

14 feel 6 inches, and height 10 feet 4 inches; how many 
yards of painting are in it, declu<5^ing a hre-place of 4 feet 
by 4 feet 4 inches, and two windows each 6 feet by 3 
feet 2 inches ? Anf. 73/7 yards. 

Ex. 3. What cod the painting of a room, at 6d. per 
yard; its length being 24 feet 6 inches, its breadth 16 
feet 3 inches/ and height 12 feet 9 inches; alfo the dooff 
is 7 feet by 3 feet 6, and the window fhuttcrs to two 
windows each 7 feet 9 by three feet 6, but the breaks of 
the windows themfelves are 8 feet 6 inches high, and 1 
foot 3 inches deep: dednfiing the fire-place of 5 feet by 
5 feet 61 AnC£3 3 10^ 



, . GLAZIERS' WORK. 

/^LAZiERs take their dimenfions either in feet, inches 
^ and parts, or feci tenths and huAdreths, And they 
compute their work in fquare feet* 

In taking the length and breadth of a wi^ow, the 
crofs bars between the fquares are included. Alfo win* 
dows of round or oval forms are meafnred as' fqoare, 
meaforing them to their greatcft length and breaduj on 
account of the wafte in cutting the ^afi. 



Digitized by Google 



BXAMFLti* 

1 • Hour QNoy fqfiait feet contaiot the wiadMr wbtcb it 
4*25 feet long, and 275 feet broad? 

Duodtcimali* 

4 5 




IVQO 11 0 

•6875 8 3 



11^5 AofWcr II 8 3 



2, Wbat will the glaxin j a triangular iky-light come 

«t lOii per A ct ; :h<- hafe bfin<^ 12 feet 6 inches, and the 
pcxpcouaciiiar height 6 fiet ^ laci^es? 

Anf, /;! 1.5 1|. 

3, TIhtc h B hnnfe with three tfi-r oT window.^, three 
wiiM^wf ia, each ikr, thek covcttoa breadth 3 i«et II 



mw tteliM|faa of the firft tier b 7' 10^ 

of the fecond 6 8 
of the ihifd 5 4 
Kequiitd the caipem of gfiootig at 14d. per footf 

At\{.£13 11 lO^-, 
4. Required the expenre of gia^ing rf^e windows ©f z 
h'oufc at 13d a foot ; there beiug.tbjree {lorie.«^ and tbreo 
windows in ench ftf>Ty: 

tke height of the lower tier it 7* S'* 
of the middle 6 6 
of tfaoopper 5 3| 

Mid of an OTiI window over the door 1 10| 
^ Th e coMwi famdthof att the wiadowt beiagslbet^^ 

PA. 
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^ PAVERS' WORK. 

FVBUs' work is lione by the fquare yard. And t!i« 
content in ib^md by iaulupl)rii«g tike kagtb by the 

1. What eoft tlie pcving a faot^parii at ds« 4cl. a^yard s 
file length being 35 feet 4 inches^ and breadth 8 feec B 
incheai 



Decimals. 


Duodedmals* 


33*3 


35 4 




8 3 




2S2 8 


6*33 


. « 10 




9 ) 291 6 


32-38 Content 3^ 3 6 


2s is 3r23fiV 


^0 3 4 


1$ is ; 1-6194 


4. 


4d U 1 5398 




1 5-3981 


0 13 4 


20 


8 



s7^S620 5 6 8 

13 3yd is 4. 1 1^ 

d 11 •5440 Anfwer £5 7 I14 



Ex, 9. What coft i!te paving a coorc, at Ss, 2d. pet 
yard ; the length being 27 ftet 10 inihes^ afid the breadth 
14 feet 9 inchesi* Aaf. 7 4 5| . 
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l6$ ^lumbers' wokk. 

Ex. 3. What will be the expence of paving a reftangu- 
lar court yard, whofc lengtk is 63 feet, and breadth 45 
feet ; in which there is laid a foot path of 5 feet 3 inches 
broad » ninning the whole length with broad ftones, at 3s» - 
auyard; the r& beiog paved with pebbles at 2u (dm a 
yard? Anf«40 5 lOJ. 



PLUMBERS' WORK. 



T>LUMBER8' work is rated at fo much a poand/ or elft. 
by the hundred weight, of 112 pounds. 
Sheet lead ufed ia roofing, guttering^ &e. is from' 7 to 
I2lb to the fqaare foor« And a pipe of an inch bore it 
eommonly IS or I4lb to the yard ii} length. 



EXAMPLES. 



1. How much weighs the lead whieh is 3d feet 6 inehea 
long, and 3. feet 3 inches broad^ at 8^lb to the fquarc 
foot f 

Decimali. - DuodecimaU. 

39'5 39 6 



3i * 3 3 



- • 



XIS5 118 6 

9*^75 9 10 6 



128*375 128 4 

8j ^ 



1024 

1027000 64 

64' J 875 ' 2f 

ni 7 



109 ' • i S75 Anfwcr lO^l^lb 



Ex* 
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Fx. *2. What cofl the covering and gtiftering a roof 
with Icad^ at IBs. the cwt*; the length of the roof being 
43 feet, and breadth or girt over it 32 feet; the gotterinr 
feet long, and 2 feet wide; the fofoier 9'33Ub, aod^ 
tho latter 7*d7dlb to the fquare foot t 



VAULTED 
ARCHED ROOFS, 

i 

ARCHED rotft arc either vMlts, donieif fido6B»> or 

groins* 

Vaulted roofs are formed bjr arches Tpringing from the 
oppolite walls, and meeting in a line at ihe top. 

Domes aie made by arches fpringing from a circular or 
polygnnni bafe, and meeting in a point nt the top. 

Saloons are tornied by arches connediag the fide walls 
to a flat roof» or ceiling, in the middle. 

Gmm ate formad bjr the ikiterfedKon of vaults with each 
other. 

Vaulted roofa are comoioQljr of the three following 
Ibrts: 

1. Circular roofs ^ or thoie whofe arch is fisme part ot 

the circumference of a circle, 

2. Elliptical or c-al roofs, or thofc whofe arch is an 
0?aJ, or ibme part of ilie circumference of an ellipfis. 

3. Gothic roofs, or thofe which arc formed hy two cir- 
cular arc?, ftruck from diiferent centres, and mccti g in a 
poiat over the middle of the breadth, or fpan of the «rcb« 

I PROBLEM I* 

T 9 find the Surface of a Vasiltii Rotf. 

Moliiply the length of the arch by the length of the 
vault, and the produd will be the fuperiicies. 
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170 VAULTED AND 

Note* T o find the length of the arch, make a Uneoc 
ftring ply cfofe co ic^ quttie acrofs from fide to iide* 

EXAMPLES. 

1. Required the furface of a \ . Miked rocf, the kngth 
cf the arch being 31 '2 feet, and the kngth of the vault 
i^^O feet I 

31-2 
J20 



Anf. 3744*0 fquare ftet. 

Ex. 2. How many fquare yards are in the vaulted roof, 
whofe arch is 42*4 fect« and the length of the vault lOff 
feet ? Anf. 45fl*37 yds, 

PROBLEM il. 

fo find the Conient of the Coneu'uity of a Vaulted Roof 

Multiply the Ic gth of the vauH by the area of one end, 

that is, by liie area of a vertical tranfverfe fcdioii^ fot 
the content. 

Note. When the arch is an oval, nmhiply the fpan by 
the height, and the produ<lt by *7S54j for the area* 

Im Required the content of the concavity of a femi. 
circnlax vanlred roof, the fpan or diameter being 30 feet, 

and the length of the vault 15^ feet ? 

900 the fquare 30. 

353*43 area of the end 
150 the length^ 

- 1767150 
35343 



550 u 50 the contciit. 
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" Ex. 1. What is the 'Content qf ithci vaeolty of an oval 
Ytulr, whofe f|Mn'-Mf'30 feet, and tei^ht 12 feet; the 

length of the vault Wng 60 feet ? Anf. l694'64» 

Ex. 3. Required the coiUeiu of the vacuity of a Go- 
thic vault, whofc fpan is 30 feet, the chofd of each arch 
.^0 feet, and the diltance of each arch from the niiddic of 
ibeie chords lU feet; alfo the ki)gth of the vault '20. 

rROB|«BM III* 

Find the area of the bafe, and doume it; then fay, ai . 
the radips of the bafe, is to the height of the dome^ fo is 
the double area of the bale, to the fuperhcics. 

Note. For the fuperficies of a kemi^erical dome« take 
the double area of the bafe only, 

£XAMPLIS« ; 

1. To bow much comes the painting of an oAagonat 
fpherieal dome, at 8d. per yard ; each fide of the bafe 
being 20 feet? 

tabular area ^' 
• ' 400 fquare of 20 * 

3931-370S area of the bafe , 
2 



9 } 3862*7416 foperficies in feet 
429*1934 yards 



12 
2,0 



3433-5472 a I 

611 anfwer. 

Fx. Required the fupcrhcies of a hexagonal fphe- 
rieal domei each fide of the bafe being io feet. 

Anft 5J9'6l52. 
1 2 £x^ 
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I7t VAQUSD AND 

Ex. 3. What i» the Aipefficies of a doom wkh a ciica* 
lar hafe« whofc (jfcsmfeieoce ta loa -feet, and hdght 9Q 
btti \ Aoi^SOOOfccu 

PftOBIkIM IT. 

To yfir^ /itr •S*//^ Conlent of a Dome^ 

Molciply the aicf of .the bafe by the heighft and take 
l^ of thepfodttfi* 

^ CXAMPLSt. 

1. Required the folid content of an oda^nai dome, 
each fide of the bafe Uing 20 feet» aad the height ket^ 

: 400 

3931*370$ area of the bafe ^ 
14 f of height 



I93137O8 



27039* 191 2 anfwer. 
Ev. 2. What is the folid content of a fpherical dome^ 
the diameter of whofe circolai bafe is 30 feet ? 

Anf. 7068*6 feer« 

PPIOBLBIC 

To find, the Superficies of a Sakw. 

Find its V re^^hh by applying a ftring clofe to it acrof* 
the furfiice. Find alfo iis length by mcafuring along the 
xniddie of it, quite round the room. 

Then inuiii|jly theie two together for the furface* 

EXAMBLt* - 

The girt acpofs the face of a faloon being 5 feer» and iti 
mean compafs 100 feet^ requifed the axea or fufeificieaf 

100 

5 

, 600 anfwer. 
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FR06LBM Yl» 

T'tf findthi Solid C9nUnt •/ u Smlooft. 

Multiply the area of a t ran Tver fe fedion by the compafg 
taken round the middle part. Sobtradt this produd from 
the whole vacuity of the room» fuppoiing the walls to go 
opright all the height to the flatcoung. And thedifier- 
ence wiil be the aafwer* 

EXAMPLE* 

If the height AB of the falcon be3'2 feet, the chord 
ADC of its front 4*5» and the diftance Dh. of its middle 
pan from the arch be 9 inches ; xeauired the folidityj 
fuppoiing the mean compafi tp be 50 fSset? 

2 ) 4-5 0-75 DE 

— 0*75 
2-23 AD 

2-25 375 

— 525 

11^5 — 
4-60 -5625 
450 

5*0625 AD* 
•5625 DE* 




5*6250 ( 2*37 AE 
4, 4 



43 I 162 3 ) 9*48 
3 129 



3m6 =: I AE 
461 3$ 4-50 AC 

7-66 
•3=^^DE 



t*2Q^ area fcg. ADCEAr 

1 3 Again; 
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j/* VAULTED ^]^9 

Again, 4'5 , / 

$6 ISO 



10-24 20-25 AC* 
10»24 AB* 



JO Ol ( S*l6 = BC 

i; 10 — i AB 



$16' 



40_^ . 5 056' area of triangle ABC 
" ' 2'29S area fcg. 



2738 area of fedion AECBA 
50 compafs 



137 '900 content of the folid part; 

r 

Then this takers from the whole upright fpace, will 
leave the coptent of the vacuity cuataiued withiu th« 
room* 

» 

PROBLEM Vlf* 

Td finitbi Concave Suferficies of a Grohim 

To the area of the bafc add y part of Itfelf, for ihc ft- 

peincicil content* / 

SXAMPLBS* . ^ 

1 • What is the fuperficial content of the groto arch> 
raifed bn a fqaare bale of 15 feet on each fide/ 

15 



V 
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■ 

15 . 

7 } 225 area of the bafe 
3^7 itsjth pafC 

257t anfwer. 



Ex. Required the fuperficies of a groin arch, raifed 
en a rcdangular bafe^ whofe dimeniions are 20 feet by 16* ^ 

W fif Splid ConOnt tf a Gniit Anb. 

Multiply the prea of the bafe by the height: from the 
prodadl fubtrad itielfj and the reraaiader will be 
the content of the vacuity, 

EXAMPLES* 

1* Required the content of the vacuity within a groiit 
arch, fpringinj; from the fides of a fquaie baie» each iide 
#f which Si 10 feet* 

16 

^ . 1^ • 

% ^^^^^ 

16- 



I 



2o6 area of bafe 
8 height or radius 

2048 

204^ fubtraft 



18437 

I 4 2. What 
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2. Whaf 1? tke content of a vacuity below an oval 
groin, the fiJc oi its i(juar^ bafc king 24 feet, and its 
height 8 feet f Anf. 4i47^ 

K6TES* 

1. To find the folid content of the brick er ftone-work^ 
which forms any arch or vault : Mfiltiply fbe area of the 
bafc by the height, including ihe woik over the top of the 
arch ; and from the produa fubtraA the content of the 
vacuity, found by the forgoing problems ; then the rc- 
jnamder will be the content of the folid materi^b. 

2p In groio arches, howercr, it is ufual to take the 
whole as folid, without deducting the vacuity, oq count 
©f the trouble and wade of materials, attending the cut« 
lii)^ aud fiiiing them to the arch. 



LAND SURVEYING. 

CHAPTER I. 

* ♦ 

Dr/criftUn and UJt of thi lnfirummts% 

U OF THE CHAIII. 

T AND Is meafured with a chain, called Ganter's chain, 
of 4 poles or 22 yards in length, which confifts of 
100 equaJ links, the lengtl. of each link being y.^^ of a 
>\ird, or -rVo ^ foot, or 7'i^2 inches, that is nearly d 
inches or * of a foot. 

An acre of l:?nd is equal to 10 fquare chains, that is, 
10 chains in length and I chain in breadth. Or it is 220 
X 22 or 4840 fquare yards. Or it is 40 x 4 or l6o 
fquare poles. Or it is 1000 x 100 or lOOOOO fquare 
links. Thefe being ail tbe iaine quauitr* 

Alfo, 
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Alfo, an acre is divided into 4 parts called roods, and 
a rood into 40 parts called perches, which are f^oare 
poles, or the fqtiare of a pole of 5| yards long, or the 
fqaare of ^ of a chain, or of 2& liiiks^ which is 62S 
fqoare links. So that the divifions of land oieaftkxe will 
betboftt 

625 fq. links 1 pole or perch 
40 percH^ ' rr 1 rood 

4 roods m I ^icre. 
The length of lioes, meafure 1 with a chain, are heft 
jet down in links as inteL^ers\ e ery chain, in length being 
100 links; and not in cluins nnd dccifoaJs. Therefore 
after the content is tnund, it wiiJ be in fquare links; thea 
cut off 5 of the figures on the right-h^nd for decimals^ 
and the reft will bo acres. Thofe decimal! are then mnl- 
tiplied by 4 for rooda^ and the decimals of thefe again br 
40 for perches* 

EXAMPLE* 

Suppofe the length of a reftangnlar piece of ground be 
792 link , and its breadth 385 ; to fiad the area in acres* 
roods* and perches. 

792 
385 

39^0 
6336 
2376 



■ ac ro p 

3'04y:0 Aof. 3 0 7 



AO 



7-87^00 
■ ^ 

"A 3. Of 



Digitized by Google 



3. OP THg PLAIN TABtB* 

Ihis inflrLi inTit confift<f of ?i ylanc re(5^angular board of 
any convenient fize, the centre of which, when ufed, is 
Hxed by means of fcrewt to a three-legged ftandy having 
a ball and focket, or joint, at the top, D}* means of which, 
when the legs are fixed on the ground, the table is inclined 
in any diredion. 

To the ^able belong feveral parts: viz* 

1. A frame of wood, made to fie roond its edges, and 
to be taken off, for the convenience of putting a fheet of 
paper on the tabic. 7 be one fide of this frame is ufually 
divided into equal patts, for drawing lines acrofs the 
table, parallel or perpendicular to the fides; and the other 
fide of the frame is divided into 360 degrees, from a cen- 
tre, which is in the middle of the table; by means of 
which the table is to be ufed as a theodolite, &c. 

2. A needle and compafs fere wed into the fide of jht 
table, or elfe in the middle of the fupporr, to point out 
the dtrefttons ; and to be a check upon the fights* 

3. An index, which is a brafs two*foot fcale, with 
cither a finall telefcopc, or open fights crcd^ed perpendi- 
cularly on the ends. Thefe fights and one cd^e uf the 
index are in the fame plane, and that edge is called the 
iiducial edge of the index. 

Before uling this indrument, take a fliret of paper which 
will cover it, and wet it to make ir expand; then ipread 
it fiat on the table, prefiing down the frame on the edges, 
to ftretch it and keep it 6xed there; and when the paper is , 
become dry, it wili^ by contraAing again, firetch iifelf 
fmooth and flat from any cramps aad unevennefs* On thia 
paper is to i>e drawn the plan or Ibrm of the thing mea. 
fured. 

In uHp^ this indrument, begin at any part of the ground 
you iiiink the moll proper, and make a point on a con- 
venient pare of the paper er table, to rcprefent that point 
«f tne ground ; then fix in rfiat point one leg of the com- 
pares, or a iiae Acel pin, and apply to.it the ^ducial 

5 ed^e 
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e(fge of the index, mpving it jauni, till throuj^h the 
fights you perceive (bme remarkable ohjeA, as the corner 
of a fields StCm and from the fiation point draw a line with 

the point of the compafles along the fiducial cd^e of the 
index; then fct another ohjecl ur corner, and draw its 
line ; do the fame by another, and fj on, till as many 
objeds are fet as may be thought neceffary. Then mcafure 
from the llation towards a> mnny of the objeifls as maybe 
necelTary, and no more^ taking the requilire offsets to 
corners or crooks in the hedges^ Scc^ and lay the meafures- 
down on their refpedive lines on the table. ^,Thqn^ at 
any convenient place, nieafured to, iix the t^pl^ the 
fiiniiB pofition, and fet the objeSs which ^pRflfiiijroRi 
thence> &c« as before; and thus continue till t|i,f^vyork i» 
' finifhedj meafuring fuch lines as are neceflary, and deter^ 
mining as many as you can by interfccling lines of di* 
region drawn from different ftations» . 

And in thefe operations, obferve the following parti- 
cular cautions and dirt;(^ions: I. I.ct the lines on which 
you make ftaiion*; lie dir' dlxl towards oKje(^8 as far diftanc 
4S poflible; and when you have fee any iuch objed^ go 
toufid the table and look through the fights from the other 
end of the index* to fee if any other remarkable objeft 
liedireAly oppofite: if there he not fuch an one^ endea* 
Toor to find^ another forward objedi fuch as (hall have a 
remarkable, backward oppofite one, and make ufe of it, 
rather than the other; bccanfe the back objcft will bfe of 
ufe in fixing the tabic in the original pofiiion, ciilier when 
you have raeafuied too near to iLe forward objeift, or 
when it may be hid from your iight at any necelTary 
fiation bv intervenincf hcdics, Sec, 

2. Let the faid lines, on which the Itations are taken, 
be purfued as far as you conveniently can ; for that will be - 
the means of prefcrving more accuracy in the work. 

3» At each ftation, it will be neceflary to prove the* 
truth of it; tluit i$, whether the table be ftraight in 
the Imc: towards the obje^^ and alfo whether the.diftance 

16 bt 
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be rightljr metfoped ml kid down on the papen^^To 
know if Ac tJiblc be fct down ftiaight In the line ; lay the 
index on the tahle in any manner, and move the table 
abont, tUI through the fights you perceive cither the fore 
or back ohjed^; then, without moving tlie table, go 
round it, and look through the fights by the other end of 
the index, to fee jf ihe oihcr object can be perceived ; 
if it be» the table ia in the line; if notj it muil be (hiited 
to one fide, according to your judgment, till throogh the 
fights both objr^s can he feen.-^Thc aforefiiid Ofieratlon 
only infcrms yon if the ftation be ftraigfat in the lixe : buC 
to kioiv'if'it be in the right part of the line^ that Is, if * 
the'fltftiiifce has been righ ly laid down ; fix the table in 
the orrgnVal pofition, by laying the index along the ftation 
line, and turning the vAAe h'douI till the fore and back 
obje^s appear through the fights, and then alio will the 
netd'e pcinr at the fame degree as at firfl; then lay the 
index over the ftation point and any other point on ihc 
paper jeprefenting an objtd which can be feen from the 
Nation; and if the faid obj A appear ftraight through the 
fights, the ftation may be depended on as rght ; if nof^ 
|he diftance fliould be examined and correAed till the ob^ 
jeA can be 16 feen. ' And for this verjr nftful porj^ofej it 
St actvifable to hare fome high obje^ or two, which can 
be feen from the greatcft part of the ground, accurately 
laid dnwo on rhe paper from the beginning of the forvcy, 
to ferve continually i<s pioof obj-(5^«. 

When f om any ftation, the ibre and hack chjecf^s can- 
not both I e feen, the agre^ ment rf the needle with one of 
them may be depended on for placing the table ftraight on 
the line^ and fot filing it in the original pofition* 

Of Jhlfting thi Fa^er 6u ihe Plain Table ^ 

When cne paper is full, and there is occafion for more; 
draw a line in any in;inner through the farthefl: point of 

the iaii &auoA line, to which the work can be convenient. 
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ly laid iown; that takd the fbtet off. the tabfe^ and fix 
another on, drawtfif % line on it| ia a part the moft coa- 

venicnt f )r the rert c f the work ; then fold or cut the old 
(heet by the line drawn on it, apply the edge to the line on 
the new Iheef, and, as they lie in that pofuion, ontinue 
the laft fiction line on the aew paper, ]>lacine on ic the reft 
of the meafure, begiunin^ at wbeie the old (hcct k& o£ 
And fo on &om fhect to flaect. , ^ 
' When the work it done^ and ^jKrii would faften all the 
(heets together into one piece, or rough plaa« the afore* 
fatd linea are to he accurately joined together, as when the 
Kflfii were transjerrcd from the old (heets to the new onea • 
Bat ft is to be noted, that iif the faid joining Itnes^ on 
the old and new (heet, have not the* fame inclination to the 
fide of the table, the needle will not point to the original 
degree when the table i-. redified; and if the needle be 
required to rcfpect ftill the fame degree of the compafs, the 
eafidt wav rf drawing the lines in the fame pofition, is to 
draw them both pHraliel to the {lime fides of the table, by 

neana of the equal divi&cm& maikad on the other tw0 fide9« 

3. OF THB THIODOLITE, 

The theodolite is a brazen circular rin^^, divided into 
S60 degree?, and having nn index with fights, or a te» 
lefcope, placed on the centre, about which the index is 
moveable ; alfo a compafs fixed to the centre^ to point out 
eoorfea and check the l^htt; the whole being Exed by the 
taitre on a ftand of a convenient height for u(c. 
' in ofing this inftr umenc^ an exaA account, or field.boql^ii 
of an liiearnres and things neeeffary to be lemarked in the 
plan^ muft be kept, from wbieh to make out the plan oa 
tetorning home from the ground. 

Begin at fuch part of the ground, and meafure in fuch 
dircdions, \ on judge moll convenient; taKing angles 
or dircdions to oojcds, and mcafuring fuch diftances 

a9 appear neccllaryi under the iame, reftri^ions as in 

the 
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the ufe of the plain table. Aod it is iafeft to fix the tbco^ 
dolite in the original pofitioit atcvery ftttion by means of * 
fore and back objefls, and the compafs^ exafily as ia ufiiig • 
the plain taUes regiftering the nMiber ef .drgrees cut off 
hf the index* when direded to each objeA ^ and at fmy 
* ftation, placing the index at the fame degree as when the 
direction towards that ftaiion was taken from the lail pre- 
ceding one, to fix the theodolite there in the origin:ii 
pofition, after the fame manner as the plain table i> tixed 
in the original pofition, by laying its iadex algog the Uue 
of the la(t diredion. 

The bell method of laying down the aforefaid lines of 
diredion^ is to defcribe a pretty large circle, qaarter it, 
and lay on the circumference, the fcveral numbers of de«>' 
grees cut off by the index in each dire&iaoj marking the 
points they reach to ; then draw lines from the centre ta 
all'thefe points, in the ctrcumfereiice^ ladly, parallel ta 
the^faid lines, draw other lines from (btion to llatlon^ 

' ^ OF THE CROSS,. 

The croft confifts of two pair of fights fet at right 
angles to each other^ on a ibff having a flbarp point ai the 
bottom to flick in the groond« 

The crofs is very ufefitl to meafure /maU%iind crooked 
pieoits of groandv llie method is-tlo«nseai)irca bafe or 
chief line, ufually in the longeft dire^on of the piece? 
from corner to corner; and while meafaring it, fliiding 
the places where perpendiculars would tali on this line,, 
from tiie feveral corners and bends in the boundary of the 
piece, with the crofs, by fixing it, by trials, on fuch parts 
of the line as that through one p. ir of the fights both cndsi 
•f the line may appear^ aiid. through the other pair you 
can perceive the correfpondlng bends or corners f and then 
neaftfring the lengths of the faid perpendiculars, 

- - , ; . REMlARKS* 

Qf all the inftraments for meafuriogy the plain table is 
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on map]? ^ccafioQa ^be beft; 'aot4>nly becaufe it nutj be- 
llied as a theodlolite or femucircle, by turning uppemioft» 
that fide of the frame . U'hich has the 360 degrees on it; 
but becaufe it is, in its own proper uk^ by much the 
ealieft, fafell, and m ift accurate for the purpofe; for, by 
planning every pan immediately on the fpot, as foon as 
meafnred, there is not only faved a great deal of writing 
in the iield-book, hut every thing can alio be planned, 
more eafily and accurately while it is in view* than itxan 
afterwards from a field. book, in which many little thioga. 
Biay be either negle£)ed or midaken ; and befides^ theop* 
portanitie» which the plain table affbcds of corre^ing the 
work» or proving if it be right, at every ftaiion, are fuch adU 
vantages as can never be batanced by any other inftrument» 
But though the plain table be the moft generally ufeful in- 
ftf uinent, it is not al\kjays fo ; there being many cafes in 
which fomctimesone inftrument is the propercd, and fome* 
times another; nor is that forveyor mailer of his hufmefs^. 
who cannot in anv cafe di.tinguifh which is the luted in» 
fifumenc or method, aiid ufe it accordingly: nay oftcp no 
inftrument at all, but barely the chain itfelf is the beft 
methodj, particularly in regular open fields lying together; 
and even when you are ufing the plain table> it is often of , 
advantage to meafore fuch large open parts with the chain. ■ 
only, and ftom thofe meafures lay them down on tho 

tabK • 

The perambulator is ufcd for meafuring roads, and* 
other great diftances on level ground^ and by the fides of 
rivers. It has a wheel of feet, or half a pole in cir* 
, cumference, on which the machine turns; and the didance 
meafured is pointed out by an index,, which is moved ^ 
round by clock work. 

Levels, with telefcopic or other fights, are nfed to find; 
tl^e level between place and place, or how much one place- 
is higher or lower than another* And in meafuring any^ 
Hoping or oblique line, either afcending or defcending^, a 
fmall pocket level ia ufeful for ihowing how many links 

for 
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for each chain are to be deduded^ to reduce tbe line te 
the true horizontal length. 

An offset flaff is a very ufcful and ncceffary inftrument, 
for meafuring the offsets and other fhort dii^ances. It is 
lO links in lengthy being divided aod marked at each of 
Ibe 10 links. 

Ten fmall arrowi^ or rods of iron or wood^ are ufed 
to mark the end of every ehain length, in meafaring lines. 
And fomettmes picket^ or ftaves with flags, aie fee op as 
marks or objeAs of direAion. 

Varions fealts are alio nfed^ in protraQtn^ and mea* 
furing on the plan or paper; fuch as plane fcales, line of 
chords, protrador, compaffcs, reducing fcale, parallel and 
pcrpcndieular rules, &-€, Of plane fcales, there fhould 
be feversl fizes, as a chain in 1 inch, a chain in ^ of an 
inch, a chain in ^ an inch, &c. And of thefe, the belt 
for ofe are thofe that are laid on the very edges of tho 
iTorj fcalcj to pride off diftances by^ without compafles* 

TBB riSLD-^BOOK. 

In farveying with the plain table, a field-book is not 
uTed, as every thing is drawn on the table immediately 
when It is meafured. But in furveying with the rheodo* 
lite, or any other inftrmnent, fome fort of a iield-book 
muk be ufed, to write down in it a regiAer or account of 
ail that is done and occurs relative |o the fury^ in hand* 

This book every one contrives and rules as he thinks 
fitteft for himfelf» The following k a fpecimen of a form 
Tery generally nfed. It is roldl into 3 columns: the 
middle, or principal colamn, is for the ftations, angles, 
bearings, diftances meafured, &c.; and thofe on the right 
and lett are for the offsets on the right and left, which :^rc 
fet aj^ainft their correfponding uiilances in the middle 
' column ; as alfo for fuch remarks as may occur^ and be 
proper to note in drawing the pian, &c. 

Here 0 I is the (iril dation, where the angle or bear« 
lag b iOo^ 25'. On the kft^ at 73 links in the dtftancc # 



I 
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or principal Hnie/is an offset of 92 ; and at 6lO an offset 
of 24 to a crofs hedge. On the right, at o, or the be- 
f^irning, an ofEct 25 to the corner of the field ; at 248 
Brown's boundary hedi^e commences; ar 6lO an o^ser 35; 
and at 364$ ihe end of the HrU line, the o denotes its ter- 
ifiinating in the hedge. And (o on for the other fbitio0i» 
A line is 4T9wn mist the work^ at ifae cad of ererjr 
^aiioQ liae^ to prevent: coofofieiu 



form of the FieU.Bookm 



Ofeeis and Rcmaiks 
on the kfc. 


8taiiunS| 
Bearings, 
and 

Diftances. 


Jffse^s and Remarks 
on the right. 


•cio&ji hedge 24 


O I 

106^25' 
00 

7a 

248 

6iO 


25 corner 
• firown'a hedge 


honfe corner &\ 


• 02 
• 63*10' 
00 
25. 
120 
734 


00 
21 

40 a ay k 


i 

a brook 50 

ccols hedge 18 


O 3 
67 «20' 
61 

248 

8!0 
. 973 


1 > ■ 

35 

l6 2l fpriog 
20 a pond 



The learner will here draw a plan to this fiehU)ook» BoC 
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' But fame fleSfuKorvo'ors fiow nrake tift ef a diferent 

method for tne field-book, namely, beginning at the bot* 
loin oi the pag:^ and writing upward; by which thef 
(ketch a neat huiiiKiary on either hand, as ihey pals along : 
an example of which will he given further on, in the me- 
thod of furveying a large eiiate* 

In fmalier furveyi and meafarements^ a godd way of 
fetting down the work^ itj to draw, hy the eye, on a 
p|fce of paper, a figure idembling that which is to be 
mcafured; and fo writing the dimenfions^. a^ they are 
Toond, agalnft the correi]X>ttdiflg parts of the figure* And 
thU method may be praAiled to a coofiderable exttnt^ 
even in the larger furvej's* 



CBAFTSR lUs 

THE PRACTICE OF SURVEVrNG. 

npHIS part contains the fcvrral works proper to be done 
in the field, or the ways of mcafuiing ail the in* 
firumcntSj and in all iituations, ^' 

raoBLEM !• 

To iifeafuit a line on the ground with a chain : Having 
provided a chain, with 10 fraall arrows^ or rods, to ftick 

one into the ground, as a mark, at the end of every chain; 
two perfons take hold of the chain, one at each end of it, 
and all the 10 arrows ;irv" taken by one of them, wh« is 
to fDremof!, and is call^'d the leader; the other being 
called the tollowcr, for diRifK'lion fake, 

A picket or Itation ftaifj beirjg fet up in the dircAion 
ff the line to be meafured^ if there do not appear fome 

marks 



f 
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marks naturally in that direction; the follower flands at 
the beginning of the line, holding the jing at the end of 
the chain in his hand, while the leader drags forward the 
chain by the other end of it, till it is llretched ftraighr, 
and laid or held level, and the leader diredled^ by the fol- 
lower waving his hand, to the right or left, till the foU 
lower {et him cxadly in a line with the mark or dire£lion 
to be meafured to ; there both of them ftretching the chatft 
ftraighr^ and ilooping and holding it level, the leader hav* 
ing the head of one of his arrows in the fame hand by which 
he holds the end of the chain^ he there fticks o«e of them 
down with it while he holds the chain ftrctchcd. This 
done, he leaves the arrow in the grpund, as a mark for the 
follower to come to, and advances another chain forward, 
being diredcd in his pofition by the follower, {landing at 
the arrow, as before; as alfo by himfelf now, and at every 
fucceeding chain's length, by moving himfelf from fide 
to iide, till he brings the follower and the back mark into 
ji line. Having thf n llretched the chain, and ftnck dowa 
411 jurrow* af^hf^fcyej the follower takes up his arrow, and 
.|hfy..a^>anpe pgainQia; the iaim^ manner another chain 
4engtb, 1 And. thus they proceed, till all the 10 arrows are 
employed^ and arcjii) the hands of the follower; and the 
jeader, withpiit . gjn ^arrow, is arrived at the end of the 
11th chain-length. follower then fends or brings the 

10 arrows to the leader, who puts one of them down at 
the end of his chain, and advances with the chain as be- 
fore; and thus the arrows are changed from the (ine to the 
other at every 10 chains' length, till the whole Uhd is 
iaiihed; then the nuiiiber of changes of the arrows fliowi 
the mincer of tens, to which the follower adds the arrows 
he holds in his (andy and the nomber of links of anothet 
chain over to the mark or end of the linei So if there 
have been 3 changes of the arrows, and the follower hold 
6 arrows, and the end of the line cutoff 45 links more, the 
whole length of the line is fet down in links thus, :;6' 15. 
Wken the ground is iloping, afcending or defcending ; 
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at every chain length, lay the offset ftaff, or link (laff down 
in the Hope of the chain, on which lay the fmall pocket 
levc?, to (how how many links or parts the Hope h'ne is 
longer than the true level one; then draw the chain for- 
ward fo many links or parts, which reduces the Itne hori. 
^ontaU Or, holding the chain level every time, will 
perbaps be the better way to have the true length of tli^ line. 

' PROBLEM II. 

To take Afjgles and Bearings* 

Let B and C be two objcds, 
or two .pickets fet op perpendi* 
colar, aod kt it be required to 
take their bearings, or the angle 

formed between them at any ^ 

ftation A. ^ Bf- 

1. With the Plain Table. 

The table being covered with a paper, and fixed on its 
ftand; plant tt at the ftation A, and fix a fine pin^ or a 
point of |he coropiifles in a proper point of the paper» to 
reprefent the poii>t A ? Ctofe by the fide of this fnn lay the 

fiducial edge of the index, and turn it about, fill! touching 

the pin till one objedl B can be fiea through the flights : 
inen by the fiducial edge of the imdex draw a In the 
very fame manner draw another line in ihe diie^tion of 
the other objeft C« And it is done. 

^. With the TbeMti, f^e. 

Dire^ the fixed fights along one t^f the Hne^, as AB, 
by turning the inftrument about till you fte the mark B 
through theft fights; and there fcrew the inftrument faft* 
Then turn the moveable index ahnut till, through ill 
fights, you fee the other, nlark C« Then the degrees cttt 
by the index, on tne graduated limb or ring of the in« 
flrameat, fhew the qnanrtty of the angle. 

S. With the Magnetic Needle and C^mpajsm 

Torn the ioftninient, or compafs^ (b that tihe north 

6 %xA 
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end of the needk point to the flowet-de-lace, Th^ 
direA the fights to one iwH as B, and note the deg^efi 
^nt by medle. Next direa the fights to the othec 
mrk C» and note again tht dtgrm cut by the^needk^ 
Then their fum or diftmce^ ai the cafe ia» wilt giv^ tht 
^antity Vf the angle BAC. ^ 

4. Mea/urement wki tie Cbatv, fsfcm 

Meafisre one chain lengcht or atojr other le^gth^ 93fmg 
both diredions, as to b and c. Then meafiire me difbinee 
h c, and it is done.-'Thisi Is. eaflly transferred to paper, 
by making a triangle Abe with thefc three lengths, aiid 
then mea£uring the angle A as in Pradicil Geonactry, 
prob« XI. 

' PROBLEM III. 

A h i k 1 m n being a crooked hedge, or river, &c. 
From A meafurc in a lhaight dirc^ion along the fide of it 
to And in meafuring along this line AB, obferve when 
yon arc direAly oppofite any bends or corners of the fence, 
as at c, d, e, &c* and thence meafure the perpendicular o& 
fetach) d i, &c* with the offset-flaff, if they are not vety 
large, otherwile with the chain itfelf* And the work ia 
done* The regifter or field-book of which may be aa 
fellows ; 



Oftn letu 


Bale line A JB* 


0 

ch 62 
di 84 

[ck 70 

fl 88 

gm 57 
Bn 91 


0 A 
43 Ac 
220 Ad 
340 Ac 

510 A f 

634 Ag 
, 7H5 A B 
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IHete. When the < ffi-ew >fe not wjr large, their pli 
e, e, &6. on the bafe line, cau be very wdl detenained 

by 



Digitized by Google 



19# ft01irEYIX»> 

hy' Ae eye, efpecialiy when affided by layinj; down the 
elllet-ft^ff in it.cmft oi perpendicular diredioa^ Bat 
when thefe perpendicalars are veiy large, find their pofi- ^ 
tionf by iKe crofs, or by the inftminent which you happen 
to be ufing, in this manner : In meafuring along AB, 
when you come nearly oppofite C, u here you judge a per- 
pendicular will ftand, plant the inftrument in the line, and 
turn the index till the marks A and B can be Iccn through 
both the lights, iooking both bjckvvnni and forward; then- 
look aloog the crofs fights, or the crofs line on the index; 
and if it point diredly to the corner or bend h, the place 
of c is right. Other wife move the inftrument baclcwaid 
or forward on the liHe A till the crofa line points 
flraight to b* Thia beii g fooiid^ fct down the diftance 
meafured from A to c : then meafure the offiet c h, and 
kt it down oppofife the former, and on the left hand fjde. 
« Then proceed ibrward in the line A B, till you arrive 
oppofite another corner, and determine the place of the 
pcr[ endicular aa before. And fo on throughout the whole 

iCDglh* 

FaOBLBM IV. 

9 

T'C Jurutj a triangular Field ABC* 
^ Bj tie Cbaifin 

AP 79* 
AB 1321 
PC 826 



A 

Having fet ip marks at the corners, which is to be done 

in all cafes where there are not marks naturally; meafure 
wir'h the chain fn^m A to \\ where a perpendicular would 
fall from the angle C, and fet up a mark at P, noting 

down the diftance AP« 1 ken complete the diftance AB 



e 




p B 
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by raeafurJug from P to Having fei down this meafure, 
return to^ F, and nieafare the perpendicular FC» And 
thus, having the bafe and perpendicular, the area from 
them is eafiiy found* Or having the place P of the per* 
pendicitlari the triangle is eifily conftra6Ud» 

Or, ineafore all the ihree fides with | the chains and 
QOte^m down* . From which the content is eafily found^ 
or the figure conflroAedt 

2» Bj taking one or mots of the Angles % 

Meafure two fides AB, AC, and the angle A betwcert 
them. Or rncalure one fide AB, and the two adjacent 
angles A and B« From either of thefe v/ays the figure is 
eafiljr planned; then by meafuring the perpendicakr CP 
on the plan, and mnltif^ying it half AB^ yon have 
ilie content. 



T f mea/krg a FoBT'-Jlded Fkldm 
!• Bj the Chains 



AE C14 
AF 3fe2 
AC 



CIO DE 
c6Q M 




Meafure along either of the diagonals, as AC ; and 
either of the two perpendiculars DE, BF, as in the laft 
problem; or elfe the lides AB, BC, CD» DA« From 
either of thefe ways may the figure be planned and cfM^ 
putcd, as before direfled» 

Otberm 
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AP 1 10 I 352 PC 

AQ^ 745 I 6^5 Qi> 



Mcafure on the longcft fide, the diftaneesAF^ AQ^^ 
AB I and the perpeadiculan FC^ QD. 

Meafure the diagonal AC (fee the lad fig, but one,) and 
Ac angles CAB. CAD, ACB, ACD.— Or meafure ito 
fottc fidcs^ and aa> odc of ihe aaj;!^ at BAD* . 



Thus 

AC 591 



Cab 

CAD 

ACB 

ACD 



37*^20' 
41 15 
11 25 
54 40 



Or 
AB 

EC 
CD 
DA 
BAD 



thus 
486 

4i0 

78^35' 



PROBLEM VI. 

T0 /vrvo^ any field ij ibt CUim 9nlj. 

Having iet up mnrks at the corners, where neceflaff^ 
of the propofed field ABCDKFG. Walk over the 
ground, and confiacr how it can heft be dindedinto rrian* 

S'es and traprziuma; and meafufc theiwfeparately as in 
e laft two problenis. And in this way it will be proper 
to divide it inco nian^les and trapeziums, by drawing 
di;^^i>onals fr m corner to eorner ; and io as that all the 
perp'Midicuhirs may fall within the hgures. Thus, the 
foMou ing figure in divr cd into the two tr^[>eziumi 
ABCG, GmLF, and ihc triangle CCD. Then at the hrft, 
Uaptauuro^ beginning at A^ flieafuje the diagonal AC» 

and 
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and the two perpendiculars G m, B n. Then the bafe 
GC, and the perpendicular D cj. Laftly, the Diagonal 
D F, and the two perpendiculars p E, o G. All which 
mcafHres write againft the corrcfpoi^ding parts of a rough 
figure, drawn to refeiable the figute to be Airfejcd> or 
fst thcro down in any otber form yoa choofe. 



Thus 



Am 135 
A n 410 
A Co^ 

C q 152 
C G 440 



130 m G 
180 n B 



230 q D 



Fo 206 
Fp 288 
FD 520 



12O0G 
80p fi 




Or Thus, 

Meafure all the fides AB, BC, CD, DE, EF, FG, 
GAi and the diagonals AC^ CG^ GD, DF. 

Othtr^ifi. ' 

Many pieces of land may be very well furveyed, by 
roeafuring any bafe line» either within or without tlieni« 
together with the perpendiculars let fall on it from every 
corner of them. For they aie by thofe means divided 
into feveral triangles, and trapezoids, all whofe parallel 
lides are perpendicular to the bale fine; and the fumof 
thefe triangles and trapeziums will be ecjoa! to the figore 
propofed it the bafe line fall within it ; if not, the fum 
of the parts which are without being taken from the fum 
of the whole which are Loth within aud wituout, will 
leave the area of the figure propofed. 

In pieces that are not very large, it will be fufficiently 
cxadl to find the points, in the bafe line, where rhe ie- 

veral perpemdiculars wiUfallf by^neaas of the Crofs^ and 

K thence 
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315 


350 bB 


440 


70 cC 


^ 


320 dD 


610 


50 eB 


990 


470 i"F 


1020 


0 




fat til* kngAs of ibt 

pcrp€ndicQlar8«~And it will be moft convenient to drw 
the line fo, ai th4t all the perpendicular 6 may fall witbiA 
the figure. 

Thus, in the fallowing figure, beginning at A, and 
meafuring along the lint; AG, the diftaiKC$ aod peipendi* 
cularsf on ihe right sflxd kft^ arc as beluiir« 



Ab 
Ac 

it 

AG 



FaOBLBM VII. 

To'Jkrvej any Fkfd wit th tkm faik. 
1. From oni Statioi^ 

Plant the table at any 
ingle, as C, from which all 
the other anglt or marks 
fet up, can be fcen. 1 hen 
turn the table about till the 
needle point to the flowcr- 
d^-luce ; and there fcrew it 
M. Make a point for C on 
the paper on the ubk^ and 

lay the edge of the tndex 

to C, turning it about that A M 

point till through the li^bt.. yoa fee the mark D; and by 
the edge of the index draw a dry or obfcure line; then 
meafure the dillance CD, and lay that diflancc down on 
the line CD. Then turn the index about the fa.'P.e point 

Cj tiU the oaik & be tbroe^ the fights, by which 

dravr 
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ixiw^ a lim, and meafure the didance to E, laying it oa 
the line from C to E. In like manner determine the po* 
fuicns of CA and CB, hy turning the fights facce(iiv«l(f . 
to A and B ; and lay the lengths of thoTc lines dowib 
Then connc^^ the points with the boundaries of the fields 
by drawing ihe black Uoes CD, Dfi, KA» Al^ BC« 



When all the other parts caiu ^ J) 
not be feen frora one aagle, ' y^'i^^ 
ckoofe fome place O within 1 or \ 
wen without, if more coavew y/^ . T 

nient^ from which the other E^-- .A-'*'*' 

parts can be feen. Plant the \ y\ 
table at O, then fix it with the \ / \^ 
needle north , and mark the point \ / 
O OH ir. Apply the index fuc- \ ' , 

ceflivclytoO, turning it round ^ 
with the fights to each angle 

A, B, C, D, E, drawing dry lines to them along the 
edge of the index; then mcafiiring the dlftances 0A;OB, 
and laying them down on thofe Hnes. Laftlv. draw 
the boimdaries AB, BC, CD, DE, EA* 

d« Bj goitig Rntml the Figure. 

When the figure is a wood, or water, or when from fome 
frthcr obftroaion you cannot meafure lines aeroft it^ bc^ 
gin at any point A, and meafiire round it, either wiihin 
or without the figure, and draw thedircftions of all tl\e 
fides thus: Plant the table at A, turn it with the needle 
to the north of flower-de-luce, lix ir, ^d mark the point 
\ Apply the index to A, turning it till you can fee the 
point E, there draw a line; and then the point B, and 
there draw a line: then meafure rhefe lines, and lay them 
down trom A to E and B. Next move the table to 
iay die index along the line Afi,. and tmrn the ubk about 

» 8 tin 
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you can fee the mark A, and fcreiv fall the table; m 
which pofifion aKo the ntedle will again print to the 
1?ower-de-luce, as it will do indeed at every Hation when 
the table is in the figbt pofitioD. Here turn the index 
«bottt fi till tfaroueh the fights you fee the mark C; there . 
draw 'a line, roeaiure BC» and lay the dlRance on that - 
Jine after yon have fet down the table at C* Turn it then 
again 4nto its profier pofttion, and in like manner find th« 
next line CD« And fo on^ quite roundly E, to A again. 
Then the proof of the work will be the joining at A j Sot 
, if the work be all righf, the laft diredlion EA on the 
ground, will pafs exadly ihr^ ugh the point A on the 
paper; and the meafitfed diftance will aifo reach exactly 
to A. U thvfc do not coincide, or nearly fo, foine error 
has been comuiitied^ and the work mull be examined over 
.a^aiiu 

PROBtEM VIII. 

STf /uf*vey a Field iwith tke Theodolite^ 13 
i« From Ofte Point StaiioH. 

VChtn a1 the angles can be feen from one point, as the 
angle C, (finl fi.^. to iatt pr'>b.); place the mftrument at 
C, and turn it ahovt till, through the fixed fights^ .yoji 
fee the mark B, and there fix it. Then turn the movc- 
rhle index about* till the mark A is feen through the 
fights, and note tke degrees on the inflrument. Next 
turn 'the index focceffively to E and noting the dc« 

frees cut off at each; which gives all the angles BCA» 
C£, BCD. Laflly, meafote t1)e lines CB, CA, CE» 
CD; and enter the meafures in a field. book, or rather 
;»galnft the correlpondirig parts oi ii luugh fi^ure^ didwa 
by gueli^ to rcicau^k the 6eld« 

' 2. Fnm a Point fVithin or Witbomt. 

1*!ant the inftrument at O, ('aft .) and turn it about 
till tic fixed figh s puint to any ohj^d as A; and there 
icrew it faft. Then turn the moveable indcic round, tiU 

3 the 
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the fighis pmot fucceffiircly to the other points E, D, 
B, noting the degrees cot off at iach of them; whiciv 
gives all the angka round the point O. Laftiy, meafuro 
tHe diftances OA, OB, OC, OD. OE, noting tham dow» 
as before^ and the work is done. 

3. going Round ibt Field, 
By roeafuring round, \ B..,.^« 

aither within or withoat ' ^ 

the field, proceed thus. 
Having fet up marks at 
B, C , Sec. near the cor ners ^ 




ab ufual, plant the inftru- 
inent at any point A, and 
turn it till the fixed index 
be in the direction AB,. * 
and there fcrcw it fall : 
then turn the mover^hle index to the diiedion AF; and 
the degrees cut off will be the angle A. Mearure;thc line 
AB, and plant the inftruroent at B, and there in the fame 
manner obferve the angle A* Then fneafure BC, and ob. 
ierye the angle C* Then meafure the diftance CD, aad 
lake the angle D, Then roearure DE^ and take the angle 
£. Then meafare EF, and take the angle F«. And laftiy 
meafiire the diftance FA« 

To prove the vt^ork ; add aU the Inward angles A, B, C, 
&c,-togcih:r, and when the work is right, their fain will 
be equal to t wice as many liglrit angles, as the figure has 
fides, wanting 4 right angles. But when th^re is aa 
angle, as F, that bends inwards, and vou meafu'-e the ex- 
ternal ang'.c, which is lefs than 2 right angl-^s, fubtraci it 
from 4 right angles, or 360 degrees, to give the internal 
angle greater than a femicircle or iSO degrees. . 

Tnilead of obferving the interna] angles, yoo may taka 
the external angles, formed withont the figure by pro^' 
dttcing the fides farther out. And in thia cafe, when tha 

Kd work 
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work h fights their fum altogedierwill be equal to 3^ 
degrees. But when one «f them^ as F» runs inwardly 
iubtraA.it from the fum of the rcftj to leave SSO de|ieea« 

PROBLEM IX. 

To fur^ey a FUld n»ith Crsokd MidgtU 

With any of th« indrumenta meafore the lengths and 
pofiticns of imaginary lines running as near the fides of 
4he iield as you can ; and, in going along theaa* meafure 
the offsets in the manner before taught; and yon will have 
the plan on the paper in ufing the plain table* drawing 
the crooked hedges through the ends of the ofisets; but 
in furveyirg with the theodolite, or other inftrument, fct 
down tlie fucafures properly in a ikld-book, or memo- 
randum book, and plan them after returning from the 
tLci^y by laying down all the lines and angles* 




So, in furveyjni the piece ABODE, fet op marks a, 
C| d, dividing it into as few fides as may be, eommonly 4» 
Then begin at any Nation a, and meafore tke lines ab, be, 
cd» da, and take their portions, or the angles a, b^ c, d ; 
and, in going along the lines, meafure all the offsets, as 
at in, n, p, p, alosg every Ration line# 

Aiid 
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And this is done either wuhin the field, or wTtTioat, as 
may be moft conrcuient. When there are obftiudions with« 
ia» as wood, water, hilb^ ^c* thda meafoie without^ as in 
die figure here below*. 



T f fnfmiy M HiU w mber ihing% ijT<w9 StgH§Ms. 

This is performed by choofinf two ftationy, from 
whtcti all the marks aad obje^s can be feen ; theo .mea* 
foriAg the diftaace betweeo the ftations* and at each fia- 
^ioD taking the angles formed by erery objeft« from the 
ilatton line or diftance. 

The two Nations may be taken either within the bounds^ 
or in one of the fides, or in the direft.on of two of the 
obje^^s, or quite at a dillance and wiihout the bounds of 
the objects, or part to be furveycd. 

Tn this manner, not only gronnds rrny be firrveyed, 
wiihout even entering theni, but a map may he taken of 
the principal parts of a rounty, or the chief places of a 
fown» or any part of a river or coaft fuive ed, or any 

other inace^tble objeds; b^ taking two ftationSf on two 

towerSf' or two hilk^ or fnch Ukd. 
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. When the plain table is'ufed ; plant it at one Sation iaj| 
draw a line mn on it» along which lay the edge of the in* 
dex» and turn the table abont till the (ights point dire^y 
to the other ftation ; and there fcrew it faft. Then turn 
the fights round m fucccdiU ly to all the ohjci^s A, E, C, 
Sec. drawings dry line by the edge of the index at each, 
as m A, m P, mC, kc. Then meafurc tlie t'iHance to 
the ether ftation, tlitre plant the table, and lay that (Hf- 
tance down on the ftation line frgm rn to n. Next lay the 
index by the line nm, and turn the table abouttill the fighta 
point to thi- ( ther flation m, and there fcrew it faft. Then 
drre^ the fights fuccelfively to all the objeAa A, fi^ C, &c» 
as before, drawing lines each time, aa n A, n B, n C, IkCm 
and their interfeflion with the former lines, will give the 
places of all the obje6l<^, or corners. A, B, C, &c. 

When the theodolitf , or any other inftrumeni for taking 
angles, is ufed; proct.u ui the fame way, meafu ring the 
ftation diflance m n, | laiuing ihe innriun.^nt fjill at one 
iiation and then at t'^e other; then placing the fixed fi^'lris 
in the direction m n, and dire\f\m;i the moveable fior'us to 
every objfdi, notin>c the degrees cut oiT at each time> 
Then, thefe obfcrvattons being planned^ the ioterfe^iooa 
«f the lines will give the objeiis a» beforc« 

' Whea 
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When all the objeAs to be farveyed cannot be teen from 
two ftatioDs; then three ftationsr may be ufcd, or foor, or 
as many as neceflary ; meafuring always the dtftance from 

one ftation to another; placing the infirument in the fame 
pofitiun at every ilation, by means defcribed before; arxl 
from each Ilation oiifcrviiig or fettinir evtiv ohjev^ that 
can be feen from it, by taking its dire^lion or angular pa- 
fu'an, til! every objefi be determined by the inter rcc'tioa 
of two or more lines of diredion^ the more the bt^tter. 
And thua anay very extcniive furvejrs be taken* as of large 
cominoiTS^ riven, coafts, countries^ hilly groaojda* and 
fttch like. 

FR03LBM XT» 

To furvty a Large tfiaiu • 

If the eftate be very Tarj^e, and contain a great number 
of tields, it cannot well be done b\ furveying all the h 1 is 
fingly, and then putting them together; nor can it be 
done by taking all t!u^ angles and boundaries that inclofe 
it. For in thefe cafes, any fnall errors will be fomuUi* 
plied, as to render it very much diftorted. 

1. Walk bver the cftate two or three times* lo order to ' 
get a perfect idea of it| and till you can carry the map of 
ftolcrsifely in your head* And ro help your memory* 
draw an eye draught of it on paper, or at leafi: of the 
priiuipal parrs of it, to guide you j fctting the names 
within the /ields in that draught. 

'2. Choofe two or more eniinent places in the eftat^, for 
your ftatiotis, from w'Mch you can fee ali the prinripal 
parts of it: and let thefe l^arions be as fir diiiant from 
one another as podible, as the fewer ftattons you ha ire to 
command the whole, the*more exaft your ^ ork will bcj 
and they will be fitter f r your purpofe* if thefe Itati >a 
lines be in or near the boundaries of the ground* efpeciall/. 
if two lines or more proceed from one Nation. 

3. Take what angles, between the ftations, yoo thlnt' 
neceffary, and meafuie the diflances from ftat)o«i to fl^uion^ 
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always in a right lim; th^fe things muft be done, till ^oa 
^( a& ingny iiiie^ and angles as ast fuficmt for determio* 
log rtia (k^ticyp poioit. in vieafowg any of theft 
ftation di(^an(C4»» maik ^accofa^eI>' where, thefe llms^ meet 
with any hisdge^> ditche^^ roads, kmes, paths, rivii!et8i« Ire* 
and wbere any remarkable obje(f\ is placed, by meafuring 
its ^iftance from the ftadon line; and where a perpendicu- 
l3i^v from it cuts that line; and always mind^ in any of thefc 
obrervation&, that you be in a right line, which you will 
know by taking a b.ickfight and forefight, along the fta-» 
lion lir.^. And thus in going along any main ilatlon line, 
take offsets to the ends of all hedges, and to any poad^ 
houfe, mill, bridge. Sec. ow^tMtt ^)thing that is remarlu 
able. And all ihefe things miift be noted down ; for thefe 
are the data, by whsc^ thp places of fi^sh objeAs are to 
be determined on the plan. And be fare to (et og maiika 
at the interfe^ions of zM hedges with the ftation Une» thai 
you may know where to meafure from, when yon come 
10 furvey thefe panic ul ir fields, which mail immediately 
be done, as fopn as yuu ba /e roeafuied that ftation line, 
while they are Trefh in memory. In this way all the fta^ 
tion lines nre to be meafured, and the futsation of all 
places adjoining to them determined, which is the firi^ 
grand point to be obtained. It will be proper to lay down 
the work on paper every night, when.yoa go home, that 
you may fee how yon go od» 

^ 4. As to the inner parts of die eftate, they nraft be de* 
lern)ined in Ukemann^r^ by new ftation lines: for^ afo^r 
the main ftations are determined, and every thine aiyein* 
ing to them, then the eftate muft be fubdividcd into two 
or three j arts by new ftaiion lines; taking inner ftations 
at proper pkices, where you can have the beft view, 
Meafure thefe ftation lints as you did the firft, and all 
their interfedious w ith hed >e?, and all offsets to fuchob- 
jc^^s as appear, 1 hen prccced to furvcy the adjoining 
fields, by taking the angles that the iides make with the 
fiatioa line, at the inicrfe^tipns, and meafiinng the 
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dii^atlces to ^sch corner, from the inter fedlions. For the 
ftati-on lines will he the hafcs to all the future operations; 
the fituntions of all parts being entirely dependent on them; 
and therefore thev Ihocld be taken of ns great length a« 
poffible ; and it is bell for them to run along fome of the 
Ibedges or boandari^s of one or more fields, or to pafa 
through fn me of their angles. AU- things being determined 
for fhefe ftations, you muft take more inner ilations, aild 
cootSmie 16 divide and Aibdtvide till at laft yon come *to 
Sn^MUk; repeating theliime work for the innei ftatioos^ 
as for the outer ones, til] all be done; and clofe the work 
as often as you can, and in as few lines as pofTihle. And 
that you n^av choofe ftaticns the moil: conveniently, fo as 
to caufe the leaft labour, let the Nation lines run as far as 
may be along fome hedges, and through as many corners 
of the fi Ids, and other remarkable points, as you can. 
And take notice how one field lies by another; that you 
may not mifplace them in the draught. 

5. Aa eilate may be fo fituated^ that the whole cannot 
i>e furveyed together; becaufe one part of the eftate may 
not be feen from another* In this cafe you may, divide 
it into three or four parts, and (itrv cy thefe parts feparate^ 
ly, as if they were lands belonging to diffierent perfons % 
and at laft join them together. 

6, As it is neceflary to protrad or lay down the work as 
you proceed in it, ) ou inull: have a fcaie of a due kngth 
to tlo it hy. To get fuch a i^:ale, meafure the whole 
length of the eftate in chains; thi^n confider how many in- 
ches long the map is to be; and from thcfe you will know 
how many chains you mu{\ have in an inch;, then make 
your fcale accordingly, or choofe one already made. 

7* The trees id every hedge row may be placed in their 
proper fituaciottf which is foon done by the plain table}, 
but may l>e done by the eye without an inftrumeilt; and 
being thus taken by guefs in a rough draughty, they will 
bejexa£k enough^ being only to look at; except it be fuch 
as are at anj^ lemafluible places^ at the ends of hedges, 

K & at 
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^ at ftilfSy gates, and thefe nraft-be mearfured^ or taken 
with the plain table. But)ill this need not be done till the 
draught is finifhed. And obferve in all the hedges, what 
fide the gutter or ditch is oa, and to whom the fences 
belong. - 

8. When ycu have long ftations, you ou^lu to have a 
good inftrument ro tnke ani^kh with, and tl.e plain table 
may very properly be jnnde ufe of, ro raVe the feveral 
fmall intetnai part5, and fuch as cannot be taken trom the 
main fiauons: as it is a'very quick and ready inftrument* 

The Neuo Method of Sur^v eying* 

Inflrpd of the foregoing method, an ingeni friend 
fMr. Abr. hafP Crocker), nftcr mentioning the riew and 
improvcfl method of keeping the lirh^-hook, by writing 
from bottom to top of the ^>ages, ohferves that •« In the 
* former method of meafuring a large eftate» the accuracy 
of it depends on the correft lefs of the inftruments,ared in 
taking the angles* To avoid the errors incident to fuch 
a maltitiidet of anglcF, other methods have of late yeara 
been ufed by feme few (kilful furveyors: the moft pra^tical^ 
expeditioQs^ and corrcft, feems to be the following: 

was advifed in the foregoing methoc^, fo in this, 
clioo(e two or more eminences, gia^l lianons, a id 
meafure a principal bafe line from one iiauon to the other, 
jioiing every hedge, brook or other remarkable objf^l as 
you pafs by it ; ineaft ring alfo fuch lli(^rt perpcnuicnlar 
lines to foch bends of he iges as may be near at hand* 
From the extremities of ihi.si ba(eiine« or from any con- 
venient parts of the fame, go off with of her bnes to fome 
remarkable obje^ fituated towards the fides of the edate^ 
withoiK regarding the angles they make with the bafe line 
or with one another; Ittll remeinliesing ro note every 
hedge, brook, or other objed that you pafs by. 1 hefe 
lines, when laid down by inierfedlions, will with the ' afe 
line iurui a xtaad triangle thu cilatc^ fcveral ui \vhich> 
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if iieed'1)e, bvin^ tlias fat^ down, you may proceed to 

form other fmaller tria'=»»les aid trapezoids, on the fides 
of the form r: and io on, uiuil you fiailh with the en-^ 
clofures indiv'dually. 

'J'his grand trianele bein^ compTfted, and laid dowit 
on the rough plan paper, the pnrt'^, exterior a well as 
interior, are to be completed by fmaikx trianglei aad 
tiai^zoid% 

Whan the whole plan h laid down on paper, the 
contents of each fi«!ld might be calculated by the ineibod» 
laid down hefow, at pro& 2. chap. 3. 

In coontries where the Jands are entlofed with higb 
liedges. atid where many lanes pais throirgh an eftate» m 
theodolite may be u fed to advantage, in meafuring the 
angfes of fuch lands; by which means, a kind of fkelatoa 
of the eOate rray be obtained, and the lane lines fcrve as 
the bafes of fuch triangles and trapezoids as are neceffary^ 
to fiH up the interior parts." 

The method rf mc af irin^ the otber crofs line^, offsets^ 
and in et ior parts and euclofure^^ appeara in the plan ^ 
' i, pU US* DiAionary^ 

Another ingenious rorfefpondent (h4r«. John Rodhant, 
of Richmond^ Yorkfhire)^ has alio communicated th» 
following example of the ne»v method of furveyinn^, ac^ 
companied by the field-hook, and its correfponding plan* 
His account of the method is a^ follows. 

•* The Celd-book is ruled into three columns. In the 
midtPe one are fet down tl<e diftance> on the ciiain line at 
v/hich anv mar^, off er, or other ohfervation h nuuie; 
aad ill li e right and leU ha id ci>iumns are entered the 
offets and obferva ions made on the right and left hand 
le pe6live!y of the c^a'n iine, 

*• It is of great a ivaa age, both for bre ify and perfpi* 
cutty, to bfgin at the bottom of the leaf and wri<e Up- 
wards, denoting the crofTing of fences* by lines dra>wi» 
a^rofs the middle column, or only part of fuch a Line 
m (he right and ieilc oppofite the il^ures, to avoid coo* 

fufioa; 
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fmfioivt «nd dit corners of fi«U% and cthear iMfrfir^ 
sbfe tom^ m the fences wh^re oAets are taken tir^ br^ Kmi 
joraing in the nanner the ftnoea a» will be beft lii^mf 

by comparing the book with the plan annexed to the fields 
book, in p. 208. 

The mjrks called, tf, ^, r, &c, are bed made in the 
fields, by making a fraall hole with a fpat^e, and a chip of 
fmall bit of wood, with the particular Irtrer upon i*-, may 
he pnC Jilt lio preyent one nnark being caken tor another, 
m any return to it* But in general, the name of a marie 
is very eafily h^d by referring in the book to the line it 
was made in. After the fiii»l alphabet is sjone thnoagh* 
tile capitak may be neat, the print.Jetters afterwards, ancf 
ib on, which anfwer the parpofe of ib »ady diftreat 
krten ; or thie marks may be ntunbered* 

*♦ The letter in the left hatid comer at beginning of 
every line, is the mark or place meafured from; and, that 
at the right hand corner at the end, is the mark iiicifured 
/o: Bui when it is not convenient to go cxaflly f rom a 
mark,, the place nieafnred from, is uefcjil/cd A/r/j ^ t/i/ljnce 
from ofte mark towards another; and where a mark is not 
iDeafured to, the exa^ place is afccnained by faying, tarn 
to the right or left hand, fuch a diftance to fuch a mark; 
\t beia^ always under ftood thait thoie difbroces are taken in 
theobasQ line* 

The characters ufed, are T for turm n the right hand, 
Vfcr tmrn f9 the left-hand, and l\ placed over ati offlet; to 
ihow that is not taken at right angles with the chain line, 
1,1 r in timeline with fomc (^r;iioht fence; being chiefly ufed 
when Ciofling their dirtciions, and it is a better way of 
obtaining their true places than by offsets at right angles. 

** When a line is meafured whole pofition is determined,^ 
either by former work (as in the cafe of producing a givea 
line, or mcafuring from one known place or mark to an- 
other) or by itfelf, (as in the third fide of a triangle) it is 
called a^/^ like^ and a double line acrofs the book is- 
diawp at the concLifipo g£ sc. hot if ita pofition ia not do*- 

terminedj 
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temined* as in tlie fecond fide of a triang1e> it is called a 
l9of€ limi and a fingte line is drawn acrefs the book. When 
aline beconocs determined in pofirion^ and is afterwards 
continued, a double line half through the book \i drawn* 

When a loofe line is meafured, it bceomes abfolutely 
neccflary to meafure fome line that will detenninc iis po- 
fition. Thus, the firft line ah, being the bafe of a tri- 
angle, is aUvays determined ; but the pofition of the fecond 
fide hjf docs not become deteriaintd, till the third fide ji/ 
is meafured; then the triangle may be conftru6ted« and 
the pofition of both is determined. 

** At the beginning of a line, to fix a loofe line to the 
mark or place meafured from, the fign of turnings to th^ 
rieht or left hand rooft be added (as ztj in the thira line;) 
othefwife a firanger, when laying down the work» may as 
eafily conftruA me triangle hjb on the wrong fide of the 
line aby as on the right one; but this error eannot be fallea 
into, if the lign above named be carefully obferved. 

** In chooiing a line to fix a loofe one, care raull be 
taken that it does not make a very acute or obtufe angle; as 
in the triangle /Br, by the angle at B being very obtufe, 
a fmall deviation from truth, even the breadth of a point, 
at p or r, wouUi make the error at B, when conitruded, 
very confiderabie; but by conilruding the triangle 
fuch a deviation is of no confequence. 

" Where the words Uave £^ are written in the field- 
book, it is to fignify that the taking of offiets is from 
thenee difcontinoed; and of courfe fomcthbg is wanting 
between that and the next offset,'* 

The field book for this mcfhoc^, nnd the plan drawn from 
it, are contained in the foiar ioilowing pages, engraven en 
copper-plates. After the manner of which » the pupil muft 
lay down a plan, to a larger fcale, from the field«faooken* 
tirely ; and then computing the contents of every feparate 
fisid, and adding all the contents together, the fum will 
amount to between 103 and 104 acres, when the work is 
all right. 
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PftOBLBM XII. 

fo /krvfj « Coua/j, 9r Largt Trad of Landm 

4 

1. Cboofe two, three^ or four eminent places fr,r ^a* • 
tion*;; fuch as the tops of hiih hills or. mountains, lowrrs, 
or church fteeples, which m*y he feen fVun one another; 
nnri from which moft of the towns, and other places of 
note, may alfo be feen. And let tlicin be as fardiltani 
from another as poHible. On tl* A- places rais« beacon si 
or loDg poles^ with flag^ of liifFercnt colours Q/lng al 
them : fo as to be vtfible from all the other ftatioM. 

2. At all the places, which yoa w^ld fet down So th# 
map, plant long poles with flags at them of fcveral co* 
loors^ to di^Knguifh the places from one atiother | fixing 
them on the tnps of church (leeples, or the tops of 
houfes, or in the centres of lefler to^vns. ' ' ' 

But you need not hnve thefe marks at many rhccs at 
«ncc, as fuppofc half a fcore at a time. For when the 
?ngle« have hcen taken, nt the t'.vo ftation*;, to all thefe 
place?, ti t" mKfks m'^y be removed to pew ones j and fo 
fucceflively to ad the places waqtecj. • Thefe marks then 
being f(t up at a convxmcnt' number of places, and fuch 
fi* Hitf be ieen fr>m both ftatidns; go to one of thefe fta- 
Ifons, and, with 'an in rumen t to take angles, ft^nding at 
that (lationj take all the angles between the other ilation^ 
and f9ich^r>f thefe nuirka» obferving which is blue, which 
38 red, kc. and which hand they lie on ; and fet all down 
with their colours. Then go to the other ^btion, and 
take all the angles. between the firft Pa I'm, and t"^ h of 
tlie rmer marks, and fet rhem down with the others, • 
each againft its ft How with the fame colo ir. Y'mi ma^, 
if you can, alfo ta'^e the angles at fome th rd flcKiorh, 

which may feive to prove the woik, if the thiee lines in« 
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terfe^ in that point where any mark ftancfs. The marks 
muft itand till the obfer va t ions are finifhed at both ila-r 
tions ; and then they mufi be taken down, and fet np at 
frefh places. The fame operations aiiift be performed, ac 
both ftations^ for ihefe freOi places; and the like for 
others. The inftttfiAeiii fot Mking iingles tlliift He an ex^ 
oceding good Ofie» made on purpofe with tdrfcopic fights ^ 
and of Iftgood length of radiu.s. 

3. And tht ugh if he not abf lutely nece/Tary to meafure 
any tjilliuxe, beciuT: a l^ationary ii ic Lting once laid 
down from any fc tk-, all the other lines will be psopor- 
tional to it ; yet ir is better to meafure f Mne of the 1 nes, 
to arcerr^^in the difl^nccs nf y\ ices in m-Jes ; an 1 to know 
how many geometrical miles there arc in any Ktigth; and 
from that to make a fcale to meafdre any didatice in miles* 
Jn meafaring any diflance, it will not be exaft enough to 
go along the hkh roads; by reafon of their turnings and 
wiadings, ^nd nardly ever lyinj^in a right line bctweoi 

: the HiSL^v ns» which miift cauie lofiniie reduAiop^, and 
create endlefs trouI>le ro make it a i glit line; ibr which 
rcafun it can never be exacl. But a belter way is to mea- 
fure in a right line with a cl ain, between flation and 
fiation, over hill-, and dales or IjvcI fields, an \ all nblfacK-f, 
On\y in cafe of water, woods, towns, rocks, feanks, <'Vc, 
where one cannot pafs; fuch parts of the line mult be 
meafured by the methods of inacceifibk diilances; and 
befidef^ allowing for afceitts and defccnrs, when we me^ 
with them* And a good coanpars, that ifaows the bearing 
the two fiatioQSy will always ditc^ yoa to go ftraight^ 
when yoa do not fee the two ((ations; and in tive progrefs^ 
if you can go ftratght, yoa may take oSets to any re* 
markable places, like wife note (he interfcdiou of yoar 
flationary line with all rea ls, livcr.^, 8cc, 

4. And ifom all the ilation^j and in the whole pro- 
gref?f be very particular inobfcrving fea-coalls, river, 
mouths, towns, cafties, houfes, churches, windmills, 

wateiaiiUs* Uu$, iocki» iattd<a i«adsi bridg^^ fords« 

ferries^ 
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futUf, woods, noimtains^ riUs^ brooks, parksi beal 
cons^ flakes, floodgates, locks, &c» and in general all 
things that are remarkable, 

5. After you have done with the firft and main ftatton 
linest which command the whole county; yoa muft then 
fake inner ftations, at fome places already determined ; 
i^hich will divide the whole into feveral partitions; and 
from tlicfe llatians you muft deteraiinc the places of as 
many of the remaining towns as vou can. And if any 
remain in that parr, you muil take more ftations, at fome 
places already determined ; from which you may deter- 
mine the relt. And thus we muft go through all the parts 
«f the country, taking flation after ftation, till we have 
determined all we want. And in general the flation dx£- 
tances muft always pafs through fuch remarkable points aa 
have been determined before^ by the former ftations. 

6« Laftly, the pofltion of the ftacion line meafared, ot 
the pmnt of the compafs it lies on^ moft be determined hf 
i^ronomical ohferva^on« Hang up a thread and plnmroet 
in the fun, over (ome part of the Nation line, and obfcrvc 
when the fliadow runs along that line, and at that moment 
take the fun's altitude; then having his declination, and 
the latitude, the azimuth will be found by fpherical trigono- 
meiry* The azimuth Ixiing the angli* ihe ilation line 
makes with the meridian j therefore a meridian may eafily be 
drawn through the wMf^ Or a meridian ma^ be drawn 
through it, by hanging up two threads in a line with the 
pole ftar, when it is juft north, which may be known from 
aftronomical ubles. Or thos; dbferve the ftar Ailoth, or 
that in the rump of the great bear, being that next the 
fquare, by a line and plummet when that ftar tod the pole 
liar come into a perpendicular; for at that time they are 
due north, I herefore two perpendicular lines being fixed 
at that moment, towards ihefc two ftarSj will give the po- 
iition of the meridian. 
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PROBLEM Xlin 

STtf fttrnfij a Tvwn er City. 

This is beft performed with the plain fable, inhere every 
minute part is drawn while in ^(ighc. It is beft alfo to 

have a chain of 50 feet lonn^, divided into 60 links, each 
1 loot in length, and an ofFser-ft:iff of 10 feet lang. 

Begin at the meeting of two or more of the principal 
ftreets, through which you can have the lon^cfl profpccfts^ 
to get the longeft ftation lines, There b,;iving fixed the 
inftrumcnt, draw lines of dirediori along thofc ftreets^ 
ufing two men as marks, or poles fet in wooden pedeHals, 
or perhaps fome r^maikable places in the hoafes -ai the 
farther cndi, as windows, doors, corner?, &c. Meafure 
thefe lines with the chain^. taking offsets with the Aaff, at 
til corners of ftreets» bendings, or windings, and to all 
remarkabk things, as churches, marketsy. nallsj. colleges, 
emtiiffit houfes, &c. Thca remove tbe inftrument to 
another ftation, along one of thefe lines, and there repeat 
the fame proccli bciure. And fo on uii the whuic i*- 




Thus, fix the inftrument at A, and draw line^ in the 
diieAion of all the ftrects meeting there i then meafare* 
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AB, noting the ftrect on ihc left at m. At the fecond 

liation 1>, draw the dire^ions of the lirecrs meeting there; 
jneafure f rom B to C, noting the places ot the ftreets at 
« and o as you pafb by ihem. Al the 3d ftaiion C, take 
the dire<^tion ot ali the ftrteis meeting there, and inri^ftire 
CD. Ac D do the fame . and mcafure noting the 
place ot the crofs Greets at p. And in thi» manner go 
4h rough all the principal Itreets, ''J jiis done, pr^Keed to 
the fmalier and imermediate ftreets; and iatUy to the lanes, 
alleys, courts* yard», and every part which it may be 
4bought proper to repxefent in the plan« 

# 

-M 

CHAPTER. III. 

- OF PLANNING, COMPUTING, AND 

DIVIDING. 

rKOBtBM t. 

To lay donvn the Plan of anj Survej.^ 

*l F the fiirvey was taken vvith a plain tahle, you have a 
rough plan of it already on the paper which covered 
the table But if 'he furvry wns with any (>ther intlrument^ 
a plan of it is to be drawn tr^m the meafures that were 
taken in the furvey, and firil of all a rough plan on- paper* 
To do this, you muft have a fet of proper inftruments, 
for laying down both lines and angles^ 8cz. as fcales of 
various iize9» the more of them; and the more accara»e, 
the better; fcales of chords^ protradlon, perpendicular 
and parallel rulers, Diagonal icales are beft for the 

lin^s, becaufe they extend to three figures, or chains and 
links, which are hundred h parts of chains. But in 
nfmg the di^igonal fcalf, a p.nr ot coirtpaflVs muft be em- 
ployed to take off the lengths of the principal lines very 

accurately^ - 
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. Menratdf. Bat • fcile ivitha fMn edge 4iTided'» it mock 
readier for hying down the perpeAdicnlarofficti tocraokcd 

hedge5, and for marking the places of thofe offsets on the 
ftatk)a Hne; which is done at only one application of th^ 
edge of the fcale to that line, and then pricking ofi' all at 
once the diftances along it. Angles are to be laid down, 
citlier with a good fcale of chord?, which is perhaps the 
moSk accurate way; or with a large protra6\or, which is 
iBUcb readier when many angles are to be bid down at one 
p^iBTy as they aie pricked off all at ooce roand the edge df 
the protrador. 

Very particolar direAiont for laying down all forts of 
figures cannot be necefidrjr in this phce, to any perfon who 
has learned practical geometry, and the conflruAion of 
figures, with the ufe of his inftrumcnts. It may therefore 
be fufiicient lo obfcrve, that iill lines and angles niuft be 
laid down on the plan in dv^ fame ordtr ic which they were 
meafured in the field, and in which they are written in the 
field-book ; laying down fir ft the angles for the pofition of 
lines, then the lengths of the lines, with the places of the 
offsets, and then the lengths of the ofEtts themfelves, all 
with dry or obifeure lines ; then a black line drawn through 
the extreniities of all the o&ets, will be the hedge or 
bounding line of the fields &c. After ibe principal bounds 
and Unas are laid down» and made to fit or dofe properly, 
{U*oceed next to the fmaller objeds, till you have entered 
every thing that ought to appear in the plan, as houfes, 
' brooks, trees, hills, gates, iUks, road:>, laues^ mUls^ 
iaxidges, woodlands, &c. Sec. 

The north fide of a map or plan is commonly placed 
nppermoft, and a meridian fomc-whcre drawn, with the 
compafs or flower-de-luce pointing north. Alfo, in a va- 
cant place^ a fcale of equal parts or chains muft be drawn^ 
with the title of the asap in confpicuous charaders, and 
cmbettiihed with n compartment. All bills mud be 
fliadowed» to diftingnifli tbem in the map* Colour the 
he^g^ with d&Ssrm cotoofs i repreieot UUy grounds by 

broken 
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brokeo Uills and valkys; tkavv fingle dotted lines foot- 
paths, and douMe ones tor horfc or carriage roads. Writ« 
the name of each fit- Id and remarkable ^jlace within it, andj 
if yo[i choofe^ its content in acres, roods, and perches* 

In a very large eftate, or a county, draw vertical and 
horiasontal lines thiougb chfi map, denoting the Ipaoes be. 
tween them by letters plaoid at the cop, and bottom^ and 
fides, for readily finding anjL fidd or other objed> men* 
tioned in a table. 

In mapping counfifSa and eftates tbat have uneven 
grounds of hills and valleys, reduce all oblique line?, 
mcafuied up hill and down hill, to htjiizontal ftraight 
lines, if that was not done during the furvrj , before they 
were entered in the field. book, by making a proper aiiow* 
ance to Ihorten them. For which purpofe there is com- 
monly a fmali table engraven on fome of the inftrumenta 
for furveyingv Or ic may be done by holding the chaii^ 
in meafuring, qaitft levels aqd ctien drqpf ii^ tbe arrow 
from the baiid* - - 

PROBLEM II« 

Cokftae tie Cnmu of FkUs. 

1, Compute the contents of all the figures, whether 
triangles, or trapeziums, &c. by the prof>er rule** for the 
feveral fi-^ures laid down in meafunng; muiti^^ly the 
lengths by the breadths, botii in lirks, iind divide by 2 ; 
the quotient is acres, after you have cut oli hve figures on 
the right for decinials* Then bring thefe decimals to 
foods and perahes, by multiplying firit by 4^ and then by 
40* An example of which it b^ore given, id the de* 
ieription of the chain* 

2« In fmaU and fcparate pieces, it is afaal to compote 
their contents from the meafares of the lines taken in fur* 
veyia^ thcmj without making a cprrcA plaa of them* 

« 

1 Thus, 
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Hos, in the triangle in prob. iv. page IgO, wlicrc w« 
kad AP.= 734, aod AB = I32i 

PC 826 ' ' . ' 



79^26 

2}J0*9iU6 

5*45573 ac r p 
4 Anf. 5 i 33 



40 ' » 



32 '(^1680 



Or tlicifft example to prob, v. pa2e igi, ttitts: 



AE 214 
AF 362 
AC 5fl2 



210 ED 

306 ¥B 

5\6 fnm of pcrps* 
6y2AC 



1032 
4644 
52580 



2 ) 3-05472 

1*52736 ac r p 
4 AaC 1 2 4 < 



2MaQ44 
40 

4*37760 



Ox 



Digiiized by 



SUaVKYXKO* 



221 



Oi tbe 2d example to the Tame prob* r* tBos: 



PC 



352 

595 OP 



A? no 

, AQ^ 745 
AB liio 

PC 35^ PC 352 

AP 110 op 595 

2APC 38720 fum 9*7 

. 4735 
284i 



OP 59j 

QB 3()5 



3370 
1785. 



217175 =:2QPB 
601345 = 2 PC DQ^ 
• 38720 = 2 APC 



5682 2 ) 8-67'240=:dou. the whole 

— 4-286'2 

2fCDQ^601.S45 4^ 

— _ .■ iac r p 

J'1448 ADr«4 1 5 
140 




5-7920 



S. In pieces bounded by very crooked and wiiuiinff 
hedges, meafured by offsets, all ilic parts betweeii the cff- * 
sets are moft accurately meafured fcparatdly as fmall trape- 
zoids. Thus, for the example to prub. iii. p. IS9, wbetc 



c 

Ad 
A« 

Af 



I 



45 
220 
340 
510 
634 
735 



62 ch 

84 dl 

70 ek 

88 fl 

57 
9i 




TI;c» 
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Then 



AC 4 a 




ch O'J 


oi 84 


- 9( 




tci U 


rH 17' 








1022 








2535( 



11 81 

k /(' 

ie 12C 
iS480 



k 70 ^8]gm 57 



l68 



145 



if 170 fg 124 



OiJQ 

105 



1798( 



8n yi 

14-8 
gB 151 



ua 

740 
14S 



22348 



2790 
25550 
18480 
28560 
1 75)80 
22J43 



a ) 1.15708 ac r p 

•5/854 Content 0 2 12 
4 



2*3 141 6 
40 

12»360"4O 



4. Sf^metlmes fuch pieces as that above, are computed 
by finding a mean breadth, by liisuling tnc lum of the 
offsets by the number of them, accoouting that for uiu ot 
riicm where the boundary metis t^- flauun line, ai at A; 
tl»en multiply die tength AB by that rneaa bieadth. 
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. 7S5 A B 

66 mean breadth 

4710 ac r p 

4710 Content 0 2 2 by iHis methodt 
— - which is 10 peicbeft too litdci 

4 



2'07240 For this nierhod is always crroneonsp 
40 -except »heti the set's ftaod at tqoal 
diftanccs from one another. 

2*89600 



5. But in larger pieces, and whole eilates, confining 
of many fields, it is the common pradice to make a rough 
plan of the whole, and from it compute the contents quite 
^independent of the roeafures of the lines and angles that 
were taken fai furveying. For then new lines are drawti 
in the fields in the plan, fo as to diirtde, them into trape- 
ziums and triangles, the bafes and perpendicnlars' of which 
r.ie meafured on the plan by means • f ihefcale from whu h 
it was drawn, and fo multiplied together lor the contents. 
In this way, the work is very expeditioully done, and luf- 
'^ciently corre^\; for fuch dimenfions are t iken, as afFurd 
the mod eafy method cf calculation; anc^, among a num- 
ber of parts, thus taken, and applied to a fcale, it is 
likely that fome of the parts will be tnken a fmall matter 
too little, and others too great; fo that diey will, upon 
the wholcj in all probability, very nearly balance one an* 
other. After all the fields, and particular parrs, are thus 
computed feparately, and added all together into one'fom; 
calculate the whole eftate independent r f the lirlds, by 
dividing it intu 1 ugc and arbitrary triangles and tnpe- ' • 
7-iunu, and avid thde all together. Then if this Turn he 
equal to the former, or nearly fo, the work is.ri^hcj but 

L2 if 
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the fums have any confiderable difierence, it is wrongs and 
hey muft be examined and recompoted rill they nearly agree. 

A fpccimen of dividing into one triangle, or one trape- 
zium, which u ill do for inull finglc fields, may be Teeii in 
the cxam[)Ics to the laft problem ; and a fpecimen of divi- 
ding a large tra^^ into feveral fuch trapeziums and triangles, 
in prob. vi cf chapter li of Surveying, page where 
a piece is fo divided, and its dimeniions taken and fee 
down ; and again at prob. vi of Menfuratid|i of Surtaces, - 
where the contents of the fame piece are computed. 

Sm Boc the chief fecret in computing, confifts in finding 
thecontents of pieces bounded by curved or very iricgular 
ines, or in ledocing fuch crooked fides of fields or boun- 
daries to flraight line3, that fliali indole the fame or equal 
area with thofe crooked fides, and fo obtain the area of 
the curved figure by means of the right iined one, vv hich 
will commonly be a trapezium. Now this reducing the 
crooked fidet, to (haiglu ones, is very eafily and accurately 
performed, thus: Apply the flraight edge of a thin clear 
piece of iaqthorn hftxn to the crouked line, which is to be 
jrcduced, in fuch ii manner, that, the fmall parts cut off 
from the crooked figure by it« may be equal to thofe which 
aie taken in: which equality of the parts included and ex* 
eluded you will prefei^tly be able to jud^ of very nicely 
by a little pra<^ice: then with a pencil, or point of a 
tracer, draw a line by the ftraight edge of the horn. Do 
the f.ir.K' bv the oth^r iidcs ot the field or fi^^ure. So fiiall 
you have a Itraight fided figure equal to the curved one; 
the content of which, being coni^ nted as before dire^ed^ 
will be the coniciu of the curved figure propofed. 

Or, in (lead of the firaight edge of the horn, a horfe- 
liair line thread may be applied acrofs the crooked fides in 
the fatne manner; and the eafieli way of uiing the hair is 
to filing a fmall^fiender bow with it, either of wire, or 
cane» or whale-bone, or fuchltke fiender elafiic matter ; 
for, the bow keeping it always ftretched, it Oan be eafily 
had neat »y applied wiih one band, while the other is at 

liberty 
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liberty to make two marks by the £<ic of it» (o draw the 
ftraij^ht line by* 

EXAMPLE. 

Tba^9 let it^ be requiied to find the contents of the 
fame figare as in prob. tx of the laft chapter, pa^e lys, 
to a fcale of -jt chains to an inch. 




Draw the tour dotted ilraight lines AB»^ BC, CD, D A, 
cutting off equal quantities on both fides of thcm» which 

they do as near as fhe eye can judge: fa is tKt crooked 
figure reduced to an equivalent right lined one ©f four 
fides ABCD. Then Uraw the diagonal Bl), wliirh, by 
applying a proper fcale to it, meafures \Q56 Alio the 
perpendicular ornearell dirtance, from A to this dingbual^ 

meafuces 456; and the di&aace oi C irom it, is 426. ' 



U Then 

4 • 
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Tica 45b 
42a 



5024 

100+8 

1004 8 

2) 11-10304 
5*55153 



^•20608 
40 



8«24d20 Content 5 3 8 



And thus the content of ihe trapezium, and confeqacnt- 
If of the irr^ular figure, to which it u equai^ kcafiijr 
found to be 5 acres^ 2 roods^ S perches. 

riloBtjuf III. 

After the rough plan is ccmnlfnd, nnd a fair one \% 
^ winced; this may be done, either on pper or veilttm^ by 
' any of the follqv/iog methods. 

TIRST SABTHOV* 

Lay the r^ugh plan over the clean paper, and keep them 
always preiTcdflat and clofe together, by weights laid oa 
them* Theo, with tfae point of a fine pin or pricker^ 
prick through all the corners of the plan to be copied. 
Take theor afunder, and qonneft the pricked ppinu on the 
clean pa|)er, with lines | and at is done. This 
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This method is only to be prad^ifed in plans of fuch 
figvres as ate froail and tolerably itg^t, or boaaded by 
light Itoes. 

aaCOND METHOD. 

Rob the back of the rough yAm over with black lead 
powder ; and lay the faid black part on the clean pa^>er on 
uhich the plan is to be copied, and in the proper pofitton. 
Then with the blunt point of fojoie bard iubftance, as 
brafs or fuch like, trace over the lines of the whole plan; 
prefling the tracer fo much as that the black lead under 
the lines nnay be transferred lo the clean paper; after v\ hich 
take off the rough plan, and trace over iht* leaden niitrks 
%*iih commun ink, or with Indian ink. Sec, — Or, inftfad 
of blacking the rough yhv., you may keep CODitaiiliy a 
blacked paper to lay beiweeo the plans* 

THrRD MBTHOB, 

Another method of copying plans, is by means cf 
fquares. This is performed by dividing both ends and 
fides of the plan which is ta be copied, into any conve- 
nient number of equal parts, and conne6^in2 the corrcf- 
ponding [X)ints of divilion with lines ; which will divide 
the pka into a number of fmall fquares, 'llien divide the 
faper, on nl^icb the plan is to be copied, into the fame 
niimber cf fquarejc^ each equal to the former when the pl m 
is to be copied of the fa ne iize^ but greater or lefs than 
the. others, in the proporiioa in which the plan is to be 

. incrcafed or diminifhed, when of a different fize* Laftly» 
copy into the clean fquares the parts contained in the cor* 
refponding fi|uaic:s ot iIk old plaaj and )ou will have the 
copy, either ot ihc fame lize, or greater or Icfe in any 

.proportion. 

FOURTH METHOD* 

Afenrdi method is by the inftmoient called a penta- 
graphj which alfo copies the- plan in any fize required. 

l4 riPTH 
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FIFTH METHOD* 

Bot the neateft method of an^ is this. Procure a cop}^ 
ing frame or glaA, made in this manner ; namely, a large 
fquare *Df the beil wi.Klow glafs, fet in a broad frame of 
wood, which can be railed up to any angle, when the 
lower fide cf it refts on a table. Set this irame up to ^ny 
anclo before vou, facing a ftrong light ; fix the old plan 
3r,0 clean paper together with feveral pins quite around, 
to keep them together, the clean paper being laid apper. 
moi^t and over the face of the plan to be copied. Lay 
them with the back of the old plan^ over the ghU, 
namely^ that part which yoo intei^d to brgin at to copy 
firft; and, by means of the light fliining through the 
J aperF, you uil! very diftin61y perceive every line of the 
plan through the clean paper. In this (late then trace all 
the lines on the paper with a pencil. IlaviMg dra.vn that. 
) art which fttil covers the glafs. Aide another part over the 
glafs, and C( py it in the hmc manner: then another part, 
i^nu fo on, tilbthe whole be co;/v'd. 

l hen« take them afundcr, and trace all the pencil*Iines 
over with a fine pen and Indian ink, or with common ink« 

And thus you may copy the fineft plae, withoot injuring 
ii in the leaft* 

When the lines> Sec* are copied on the clean paper or 
vellum, the next bu(rnefs is to write in fuch names^ re- 
marks, or explanations as may he judged neceffary: lay- 
ing dt)wn the fcale f r fakif'g the lengths of any parts, a 
flowcr-cie.luce to point < uf the dirc6ti.)n, and the proper 
ti?l^, ornamented wich a compartmfnt: and .llui^raring or 
colouring every part, in fuch manner as Ihall feem inoft 
natural fuih as (hading rivers or brooks with crooked 
line.*, drawing the reprefentation cf trees, hufhes* hiUst 
woods, hedges, hou{es, gates, roads, &c« iu' their proper 
places; running a fingle dotted line for a foot path^ and a 
double one for a carriage road ; and either reprefenting 
the bafes or the elevation of boilding^^ &c* 

CONIC 
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AlTD TH1I& 



SOLIDS. 



»BFINITIOirff* 

V 1. r^ONIC Scftions arc the plane figured formed by 
^ cutting a cone, ' V 

According to the different pofitions of the cutting plane 
there will arile five diierent figurei or fe^ions» 



3» If the ctitting plane pals 
throagb the vertex, and any part 
of die baie» the feftion will be 
a triangle» 



5* If the cone be cut parallel 
to the bafe, the iedioa will be a 
circle* 



4. The fe^on is called an e11!pn.s 
when the cone is cut obliquely through^ 
both fides. 




l5 



5.. The; 
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CONIC SECTIONS* 



5. The fcftlon is a parabola, when 
the cone i& cut paxallel tt> one of iu 
fides. 




6, The fcdion is an hyperbola, 
when the cutting plane meets the op- 
pofite cone continued above the ver- 
tex^ where it will xnake another fe^ion 
•r h^^p^rbola, 

7. Tiir^Terticcs of any feaion, 
zre^tht points where the cutting plane 
meets' the Oppofite fides of the cone* 

. The tqmfverfe axis, is the line 
be t w e oii- th < r two vertices. And the 
middle point of the tranfverfc is the 
centre of ,the conic fediiua* 







, Su The conjugate axis^ is a line drawn through the 
centic^ and perpendtciUar to the traiifverfe« 

ICU An 
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10. An ordinate, is a line perpendicular to the axis. 

11. An al fLifb, is a part of the axis bciwccn the ofdi- 
aate and the vertex, 

12. A fpheroid, orellipfoid, is a folid 
gcMiefated by the jevolution of an eUipfe 
•boot one of its ax is. It is ft prolate one. 
when the rerolption is made about the 
tranfveffe axis; aad oblate^ wheq abottC 
the conjugate. . 

13. A conoid is a f .lid formed hy the * 
revoluiion of a paraholi, or hyperbola, 
about the axis. And is accord iugly called 
parabolic, or hyperbolic. — The parabolic 
conoid is alfo called a paraboloid; and the 
];iyperboiic conoid, an hyperboloid. 

14. A fpiadle is formed by ai>y of the three fed^ioot 
revolving about a double ordinate, like the circular 
fpindle. 

15. A fegmcnt of any of ihefc figures, is a^part cut oflf 
tht top, by a plane parallel to the bafe. 

l6« And a fruftum is the parc^left next the bafe^ after 
the fegment is cut oiF. 




rROBL£M I. 



To d^crihe tui Eliijift^ 



LetTR be the tranf- 
>erfr, CO the conjugate^ 
and i the centre. With 
the radius Tc and centre 
C> defcribe an are cur. 
ting I'R in the points 

which arc called the 
J w o foci of the cliipfct 




L 6 



Affttmr 
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^2 .COVIC SECTIONg 

' Afliim^ any pejnt P in the tranfverfc ; then with the 
radii PT, PR, and centres F, /, defcribe two arcs mter- 
fc^^ing in Ij which will be a poiiit in ihe carve of the 

cllipfe. 

And thus, hy afTainine a number of points P in the 
tranfverfe, there will be found as many points in the curve 
as you pleafe. Then, with a ftcady bandj draw the curve 
through all thefe poia^. 

* 

V 

Other^i/c wth a Thread. 

Take a thread of the length of the tranfverfe TR, and 
fafteii its ends with two pins in the foci K, /. Then 
Itretch the thread, and it will reach to I in the curve: and 
by rauving a pencil rounds within the thread, keeping it 
always ftretchedj it will trace out the ellipfe* 

,Pa0BLBM SI» 

In mtt ElHpfef to Jmi tht Tranfverfe , or Conjugaiey or Or*^ 
dinaU^ or Ab/cifs : halving the other tkiee ginjettm 

CASS I* 

f 7 ^nd tbi Ordinate 

As the tranfverfe : 
Is to the conjngate : : 

So is the mean propofttonal between the two abfetfts : 
To the ordinate: . ' 

EXAMPLIS. 

J. In the ellifpe ADBC. the tranfverfe AB is 70, tlie 
conjugate CD is 50, .md the abfciffts AF and BJ? 66i 
ivM is the ordinate jPQJ 

t 
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Firft 56 = PB • 
14 = AP 

224 
56 

784 ( 2$ mean 
4 between 66 
— and 14 
48 I 384 

384 




Then 70 : 50 : : 28 : 20 = PQjhe ordinate. 

Ex. 5. If the tranfverfe be 80» the conjugate ffO, and 
an ab^ci£l l6 ; required ihe ordiaate I . .Anf# 24^ 



CASE IK 

' Tofindibe Abfci/f. 

« 

From the fqoare of half the conjugate^ take the fqaare 
of the ordinate; and exttaA the f<|uare root of the rOi* 

mainder. Then fiy, , 
As the conjugate 
Is to the tranfverfe 
So is that fquare root 
To half the diiierence o£ the abfciffes, ^ 

Then add this half difference to half the tranfverfe, for 
the greater abfcifs^ and fubtracl it^ for^the left abieifs* 

EXAMPLES* 

1. The tranfverfe AB is 70, the conjno^ate CD is 50 
and the oidmate i^Qia 20^ required thcabiciiies AP and 

Firft 
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234 . cmKHSOBcnon* 

Piift 25 Then 

25 ' 35 half AB 

As 50 ; 70 : : 15 : 21 half dif. 
125 — 
- . ;50 56 = PB 



€i5 rr CO* 
400 =: PQi 

223 (15 



14 = A? 



25 I 125 
125 



"Ex, 2. What are the twoiibfcifles to the ordinate 24, 
the axes betng SO and 60 i \ Anf* l6 and 64« 

• ' CASE 111. 

T§ find the ConjugaU* 

As the mean proportional between the abfciiks : 
Is to the ordinate : : 

So is the traniverfe : 
To the oDfljugate* 

Note* In the fame manner, the tranfverfe may be found 
frbm'the conjugate ; ufing here the abfctfles of the conju- 
gate, and their ordinate perpendicul<ur to the conjugate* 

BXAMFLE«* 

1. The tranfveife bri!.^ 180, the ordinate iQi and the 
f^ter abfd£ft icquuol the conjugate I 

ISOtranf* 
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180 tranfverfe 

144- greaff r abC 

36 kfs abf* 

432 

5i84 ( 72 : 16 : ; 180 : 40 the C0Dja£;ate. 
49 16 

1080 

'2S4t IS 



72)5880(40 

' Ex, 2. The tranfverfe being 70, thc ordinate 20, and 
ablcifs 14^ what is die conjugate? AaA iO« 

CASE IV« 
Tofiui the T ranfvtrfe. 

From the «fqiiaie of half the conjugate, fabtnift the 
fquare of thfc ordinate; and extradl the root of thc re- 

maiiuler. Next add ihis root to the half conjugate, if 
the lofs ab^cif^ be given, but fubtraft it when the greater 
abfcifs is given^ referving the fum or difference* 

Then fav. 

As the fqiiare of the ordinate : 
Is to the redangle of the abfcifs and conjogate : i 
So is the referved faoi or difference : 
To the tranfverfe. 

r 

BXAMPLI8* 

1 • If the conjugate be 50» the ordinate 20^ and the 
left abfcifs 14 ; what is the tranfveife \ 

Firft 
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firfl Then 
25 20 14 
25 20 50 



12S 400 : 700 : : 40 : 70 the tnmf; 
50 

€25 
400 

225 ( 15 
1 25 



25 



I 125 40 
1 125 — 



Ex. 5. The conju^iite being 40, the ordinate l6, and 
tbc kfs abfcifs 36 j lequired the traDfrerfe i Aaf« ISO* 

PROBLEM III. 

Cinumftrtuu of an ElUp/e. 

Add the two axes together, and rnuitipiy the fum by 
l*570d« for the circumference neariy. 

1 « Required the circun&rence of the eUip whofe two 
axes are 70 anii 50 1 

70 ^ 

60 . 

120 fom* 
1*5708 



l$S*if;50GifCQmf. nearly. 

CXf 2m 
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Ex* 2. What is the pexiphery of an dlipfe whofc two 
axes axe 24t and 20 i Anf. 6^)* JLi62« 

PROBLBM ir. 

Multiply the tranfverfe by the conjugate; then that 
produd multiplied by '7854 , ^^ ill be the area. 

Or multiply 7854 firft by the one axe» and the pxoduft 
again by the other. 

« BXAMPLBS* 

4 

1 . To find, the area of the ellipfe whoft two axes afo 
70 and 50. 

' . •7854 

50 



3^-2700 
70 



2748*9000 anC 



Ex. 2. What is the area of the ellipie whofe tm axes 
are24andl8f AnA 3d9*S928» 

P&OBLBM V. 

To filtil thi Area of an Elliptk Seiment. * ' 

Divide the height of the fegment by that axis of the 
elHpfe of w))ich it is a part; and find, in the table pt 
circular fegments at the eod 6f the book» a cirrrolar feg« 
ment having the fame verfed fine as this quotient. Them 
multiply continually together^ this fej^ment, and the two 
axes^ for the area required* 
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EXAMPLES^ 

1. What is the area of an elliptic feqment RAQ, wkofe 
height AP is 20; the twnfverfe AB being 70. aad ihc 
conjugate CD 50? © r i . 

70 )oo( -285* the tab. vert 
The correfpond. fcg, 

70 ' 

12^961620 

50 




Ex. 2. What is the area of an elliptic fegment, cut off 
parallel to the fhof ter a^LUf Iht height being 10, and the 
axea 26 and 33 ? Anf. l62*0210. 

Ex. 3. What is the area of the elUptic fegmenr, cot off 
paraliel to the longer axifi> the.height being 5, and the 
axes 25 and 35 1 Anf. 97*M58* 

PROBLEM VI. 

Difrribi or C<tnfiruB a F^rabda. 

VP being an ahfcif , and PQ^ 
its given oidinate; bilcrt PQJrx 
join AV^, ^nd draw A? per- 
pendicular to it; then transfer 
PB to VF and VC in the axis 
produced. So ftiall J? be wh 
IS called the focus. 

Draw fereial dovble ordinaiea 
SRSy &c. perpendicular to VP. 
•Then with t)ic radii Ck, &c. 
and the centre F, dcfcribc arcs 
cutting the correfponding ordi- 
nates iii the points S, &c. 7 hen 
draw tlic curve through all thc 
IMoiats i), &c. ^^^^ 
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THEIR SOLIDS. S39 
PROBLSM VII* 

T f find d4rr VmrmhUe Aifctft •r OrdkMi. 

The abfeifles arc to each other as the fquares of their 

ordinates \ chat is* 

As any ahfcifs Is to the fquare of iti ordinate* 

So is any other abfcifs, to the fquare of its ordinate. 
<^r as the fi^uare root of any abfcifs, is to its ordinate, 
5o k the fquare root of another abiciis, to its ordinate* 

IXAMPLBS* , , 

K The ahfcifs VB is 9, and its 
•rdinate AB is 6*; required the or. 
dinate D£ whofc aMcifs V£ is 16. 

Here V9 i^ 3f and is 4. 

Then 3 : 6 : : 4 : 8 s= D£ 

required. 

Or if the ordinate DE were giv- 
en n 8, to find its abfcifs VE. 
Then 6* rr and 8* = 64-. 

Hence 36 ; 64 ; : 9 : 16 = VP: 

required, 

Ex. 2. If an abfcifs be 8, and its ordinate 10 ; re- 
quired the ordinate whofe abfcifs is 18? Anf. 15* 

Ex. 3. If an abfcifs be 18, and its ofdinate 18; what 
is the abfcifs whofe ordinate is 10 } Anf« 8« 

pjLOBLBM ytu» 

To find the Length of a rarabolk Cur ve^ 

To the f juare of the ordinate, add -J of the fquare of 
the nbfcifs ; extra(ft the fquare root of the fiim, and 
.double it for the Ien;^th of the CUj^VC* Cttt by the 
.double ordioatCj nearly^* 
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CONIC SBCTIOVS* 



EXAMPLES* 



1. The abfclfs VB being 2, and the oidintte* AB 6; 
required the length of the curve AVC f 



Sir VB 
2 

4 = VB* 
4 



3)1() 



5*3333 
36- = AB* 




41*d333.( 64*391 fPOt 

96 : a 



U\ I 533 . 12-8582 =: arc AVC ncailn 



* 12^2 \ 3733 
2 2i)04 



i284) 1169(91 
1156 

13 



Ex. 2. What is the length of the par. 



abouc curve. 



whofc abfcifs is 3j and ordinate is ? Anf. 17-4356. 



PROBLEM TX^ 

To find the Area 9f a Parabola. 



Multiply the bafe bj^ the hcight^and take | of the pro- 

iluft tor the area. 
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AND THBIE SOLIDS* 241 
EXAMPLES. , 

f • Reqttifed the area of the pa;at>oIa AVCA> the A* 
fcifs VB bcin^ and the ordinate AB 6 \ 

2 

3) 48 
16 anf. 

Ex. S« What is the area of a parabola whofe abfcifs is 
10^ and ordinate 8 ? Anf. iOO 

PROBLEM X. 

71? find the A tea nf a ^arab^lic Fruflum. 

Cube each end of the fruftutn, ard fabtrn(5l the one 
cube from the other; ttien mulriply that diffcreiice bjr 
double the altitude^ and divide the produA by tiipie the 
diflerence of their (quares^ for the area. 

EXAMPLES. 

1. Required the area of the parabolic fruRum AQFD, 
AC beirtg 6*, DF 10, and the ahitude BE 4. 

Cubes 
1000 

dif« 784 
8 

« 

) 6272 ( 32ii| = 32| anf. 

576' 

512 
384 

1«8 

, Ex, 2# 



Ends Sqrs. 
10 100 

64 
3 

1^2 
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CONIC SECTIONS 

4 



Ex, 2, What is the area of the parabolic fruftum, whofe 
twt ends are 6 axui IO9 and its alcuude 3 i Aaf« 244* 

' PMBLSM XI. 

To ConJirnQ w Defcrihe an Hjperheh. 

Let D be the cen- 
tre ot the hyperbola, 
or the middle of the 
tranfverfe AB; and 
EC perpendicular to 
AB« and equal to half 
the conjugate* 
. With centre D, and 
radius DC^ dcicrtbe 
an arc» meeting AB 
produced in Fand f, 
nhich are the two 
focus points of the 
hyperbola. 

Then afluming feveral points E in the tranfverfe pro- 
duced, with the radii AE, and centres {, F> defcribe 
arcs inttrfcding in the feveral points G; through ail 
which points draw the hyperbolic curve, 

raOBLBM XII, 

In an lljpcrhda to find the ^ ranj<verje ^ or Conjugate, or 

Oidinatt, 6r Abjcijs* 

CASK I . - 

To find the Ordimale. 

As the tranfverfe : 

Is to rlie conjugate : ; 

So is the mean propor. between the two abfciiTes : 

, To the ordinate, « iVip/^* 
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US 



Noli, In the hyperbpla, the kis abfcifs added to the 
axit, gives the greater abfcifs. 

BXAMrLBS. ' 

1. If the tranfverfe be 24-, the conjugate 21* aoA ifee 
kfs abfcifs VB 8 ; what is the ordinate AB i 

24 tranf, 
* Sleisabf. 



32 greater abf« 
8 

256 ( l6 mean propor. 
1 




26 I 1 56 
166 



Then-2.fc : 21 : : l6 : 14 = AB required. 

Ex. 2. The tranfverfe being 6o, the conjugate 5^, and 
the kfs abfcifs 20^ reqaircd the ordinate ? A&f. 24» 



CASE II. 

To find the Abfcifs. 

To the CqLiare of half the conjugate, add the fquare of 
tlie ordinate; and exuad the fquare root of the fuoi* 
Then fay. 

As the conjugate 

Is to the tranfverfe 

So is that fquare root 

To half the fum of the abfcifief* 

7 hen, to this fum, add half the tranrvcrfe, for ihc 
greater abfcifs % and fubtraft it^ for the iefs abfcif$« 

IX- 
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24*, COKIC SECTIONS - 

]• The tranfverfe being 24, and the conjugate 21; 
leqoired the two abfcifles to the ordinate AB 14 i 

' Rrft 10*5 =r ^ conj, 14 ord. 
10*5 14 

525 56 . ^ • 

1050 14 / 



110-25 

1^>6* .196 



306*25 ( 17*5 the fquare root* Then 
1 

— As 21 : 24 : : 17*5 : 20 half fum 

27 I 206 8 12 half tranf* 

7 I 189 

^ • 7 ) 140'0 o2 greater abf. 

34-5 I 1725 20 8 lefs abfcifb. 
' 5 1 1725 



Ex. 2. The tranfverfe being 60, the conjugate 36 ; re- 
quired the two abciffes to the ordinate 24 ? 

Anf. 80 and 20. 

• CASE III. 

To find the Conjugate. 

As the mean proportloa between the abfcilTes ; 
Is to the ordinate 
So is the tranfverfe 
To the conjugate. 



: : 



iLlId THKIE S0LI05. 



S45 



EXAMPLES* 



!• The tnnfvfrre being C4, tht^ IcA abfcift VB 8, %iid 

its ordinate AB 14-, what i& the conjugate ^ 



Firft 



26 
6 



24. V 
S 

52 Then '•^ij- 

8 As 16 : 14 : 2 24 t 21 kSl 

7 

256 ( 16 the mean* ^ 
i 8 ) 168 

21 

136. 

156 




, Ex» 2# What is theooajugate to the hyperbola, whofe 
tf anfycrfe is 60j and ordinate 2*, and the icii abfafs 20? 

* CASE iV. ^ 

T t find ibi Tran/verjc. 

To the ftjmirtJ of Half the conjugate add the fqusre of 
thd'oidina-ei and <ictni6l the fquare root of the fum. 

Next, to this root add the half conjiioa^e vvhen ih * left 
abfcifs is ufed, but fibrract ir when ih: groarer a ifcirs is 
ufcd J refer ving the fum or diiRreacc, Then fa/, 

*. ■ 

As the fquare of the ordinate 

Is to the product of he abfrifs and conjugate 
80 is the referved fuiu or diifcrciice 
To the tianfverfe. 



BXAMFLES* 



!• The lefs abfcifs VB being 8, ami Its ordinate AB 
ii-i re(iuifed the tranfverfe tv> the conjugate 21? 

M Firft 
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U 




14 








56 


105 


14 






196'- 





1 10»5 





SO6 




J 89 


345 




5 


1 1725 



Then 

As 196 : 168 : : : 
Or 7 : 6 a ; 28 ; 24 Anf. 



Ex. 2. What is the tranfyerfe of the hvperboljr, whofe 
conjugate is 56 » the lefs abfcifs being 20> and its ordt- 
Bate 24? Anf. 60* 

riOBLEM XIII, 

To find the Length of 0M IfyferMk curvtm 

I. To 21 times the fquaie of the conjagate* add 9 
^mcs the fqoare of the traafverfei and to the fame 21 
tines the fqaare of the conjogate, add 19 timet the fqoare 

of the tranfvcrfe; and multiply each fum by the ahfcifs. 

5. To each of thcTe two produdls add 15 times the 
produft of the tranfverfe and fquare of the conjugate. 

3. nrhen as the lefs fum U to the f^rea-er, fo is the 
double ordiiuitej to the length of the curve nearly, 

IXAMPLBB. 

1, Required the length of the curve ^VG to the 
abfcifs V B 20 aod ordinate Afi 24| the two axes being 
to and 35' 

35 
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fH* conja 



56 

36 


. 27216 


. 27216 
68400 


• /.129(> 

60 


216 
108 


59616 

20 


95616 
20 


77760 
15 


. 1296 

21 


1192320 

1100400 


1912320 

1 106400 


388800 

77700 


1296 
2392 


2358720 


3078720 


' I 1 00400 








27216 









Tiien 2JJS720 ; 3078720 : ; 4S ; 62'6o20 the whole curre 

f 48 

_ * 

2402970* 
1231488 



2358773 ) H777856 ( 62*6520 Ant 
1415232 



6265 S 
47174 



13^:79 



1227 
1179 

48 
47 

1 

M 2 £x« 2* 

» 
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COKIC SECTION a 

Tx, What is the length of the whole curve fo the 
ordinate the uaofvcrfe and conjugate axes being 80 
and M AuU 20*60U 



T. To y of the ahfcirs add fbe tranfverfe: multiply the 
fu m by the abfcifs ; and, cxciii(tt ihc f^uare root oi the 

5. Mulnjly the tranfverfe by the abfcifil, and cxtfaft 
the ro( tt)f that produ^ alfo, 

5. To 521 (inf)es the firit root» add 4 times the fecoad 
root ; mt 1 ipiy the fom by doubk the produd of the con* 
j I gate and abftifs; then divide by 75 times ihe tnnfveife, 
ior the aita nearly* 

EXAMPLES, , 
I 

1. Reqotltd the area of the hyperbda AVCA» whofe 
abfcifs VBis 10^ the tranfveire and conjugate bein^ 30 

andi^J 




1« ' 

5 

7)50 

97*142S57 1 
. 10 



SO 
10 



300 ( 17*3205081 
1 4 

d7 I 200 ^2320324 
7 189 



d71"426j?l ( 19-272^82: 



«9 I 271 
9 t 261 



343 

3 


1100 
1029 


3462 
2 1 


' 7100 
, 6924 



. f 



i • 



332 I 1042 
2 764 



34640 I 17600 ( 5031 



3347 I 27885 

7 26929 



4047221262 •••• 1 17320 
69*2320324 

280 

277 



474*0041586 



33542 

2 



95671 
77084 



38544 ) 18587 ( 4323 
15413 



• • • • 



3169 

S0S3~ 
77 



MS 



It 



• c#K|c sections' 

, .474-0041586 

720 

3 8 75 94HO083172O 

40 30 3318029] 102 

r 

ygo 2250 34I2S29541920 



90CO ( 1365-131 \0767 6*80 



161*66133 area leqHiiedt 

Ex. 2. What is the aita of the hypetbola to the abfcsb 
S3> the two am being 50 and 3^ ? 

Ann 805*090Si;8# 

raoBLiM XV* 

7i fini the Sdiditj of a SfhirM. 

Sqwarc the revolving axis, multiply that fquare hy the 
fixed axki and multiply the produ^ d;^ *5226 for tbecoa* 
tent. 

EXAMPLES. 

1 . Hequirf d the fclidity of the prolate fphcroid ACBD^ 
whoi^ axtd are AB 50 and CD 30? 



30 •s^SS 

30 * 45000 

% 

900 26180000 

50 20944 



4^000 €J ()2»0000 AnC 

' . Eic. 2. 



AUD IH&IE SOLIDS* ' 4151 

Ex« 2» Wha' IS the conteat of an oblate fpherolc^) whofe 
a:Ket arc 50 and 30 ? Anf. 39270. 

Ex* 3. What is the folidity of a prolaie fpheroid, whofe 
axes are p and 7 ' ' Anf. 230*907(). 

raOBLBM XVI. 

jind the Soiidiij of a Srgmeat of a 3^L<^i-^id» 

. CASE 1/ 

» ■ _ 

« 

When tbt Uafe it Circular, or Farallcl t$thi Revolnju/g- 

From triple the fixe^^ axe, take daiible the height of the 
fcgmcnt; multiply that difFtrence by the fquare of the 
height, and the produd^ again by '5236. 

Then as the fqoare of the fixed axe is to the fqoare of 
the revolving axe^ fo is the laft prodoft to the eonteat of 
thefegmettt« 

XXAMPLBS. 

' • . » - / 

!• Requited the content of the fegment of a prelate 

fpheroid, the height AG being 5, the fixed axe AB 50, 

and the revolvLg axe CD 30? 
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Or « 100 : 36 : : n32'6 ; 65973(5 

36 



• 109956 
5497H 



100 ) 65973-6 ( 659736 Aofwen 

• • ft 

Ex. If the axes of a pro)#te fpheroid be 10 and 6» 
leqoircd the content of the fegnienf whpfe height is 1, and 
its hafc parallel to the revolving axe ? Anf. 5*277888. 

Ex. J, rhe axes of an oblate Iphcroid beine oO and. 
SVf what is the content of the fegmmt, the height being 
69 and iu bafe parallel to the levolviog axe ? 

Whm ih$ Mfffi h EUifticmh ar Pitfimlkular ih JUmfm 

From triple the revolving axe, take double the height 
f)f the Agment ; muliiply that diflt^rcnce by the fijuaceof 
the height, and the produ^ again by *5236» 

Then as the revolving axe, is to the fixed axe^ 
So is the laft prgdud« to the content* 

SXAMrLBS« 

\. In thjC prolate fpheroid ACBO, the fixed nxe AB is 
50f the sevolviiig axe CD 30 ; required sbefoUditf of 
the fegnenfi C£F« its bdght CG being 6 f 



90 



90 


•5236 


12 


2808 


MO a 


41888 


56 


41888 




104/2 


468 




5?34. 


1470-2688 


2808 




Then at SO : a6 : : 1470^88 : 2450*448 

5 



3 ) 735 1*3440 



Ex. 2. In an oblate fpheroid, whofe 9xcs arc SO and 
30, required the content of the icgn^ent whofe height ii 
6, its Dafe beiog perpendicuUr to the zevolving axe i ' 

0 Mu 1099*56. 

PROBLEM XVIU 

m 

T^/ml the CMttMt thiMidHi F^Jimm of a Sfhmii. 

CASE 1. 

Whm ibi Snds mu drcular, or PmMtu the Ri^Ofihing 

« 

To double the f juare of the middle diameter, add the 
fquare of the diameter of one end ; multiply this fum hy 
the length of the fruftuin, aad the produft agaio by 
3618 for the content. 

M 5 EX- 
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COKIC SXCTIOVt 



IXAICPLBt. 



1. Required the folidity of rfie middle fruftum EGHF 
of a fpheroid, the greateft diameter CD being 30, the 
diaineter oi each end £F or GH 18« aad the length AB 
40. » 



18 


30 


la 


90 


144 


900 


18 


2 


324 


1800 




324 




2124 




40 




84960 




*26l8 


679680 



84»6 

50976 

16992 




22242*5280 Aofwen 



Ex. 2. What is the folidity of the middle frudum of 
an oblate fpheroid, having the diameter of each circular 
cod 40» the middle dO, and the length 18 ? 

AaCd 1101*84. 



GASX 
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AlSt3 TBEIE SOLIDS. 95i 
CAIB II. 

I When tie Eiuli ate EHipiCiilf er FerftnikmUr to tie lU^ 

veh/iftg Jxe. 

To double the produ^l of the tranfverfc and conjugate 
diameters of the middle fedUon, add the produfl of the 
fnmf?erie and eoniugate.of one end; multiply the fum 
by the length of the fniftum^ and the produft again hf 

• 26 1 8 for the content. 

BXAMFLSSt r- 

1. In the middle fruftum EFHG of an oblate fpheroid , 
the diameters of the middle or greateft elliptic fedion AB 
are 50 and. dO, and of one end EP or GH 40 and 24 ; 
lequired'theeontenty the height IK being 9 1 

' 24 6a 
40 30 

960 1500 
2 

3000 

y6o 



3960 ^ 

35640 
•26I8 

285120 

2138^ 
7128" 



9330-5520 Anf. 
■ ur6 Ex. 
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Fx. 5. Tn the middle fniflum of an oWate fpheroid, 
the axi s of rhe middle clJipfc are 50 and 30, and thofe of 
each end are 30 aod 18 1 fequised the coetent, the height 
bciog 40 } AxkU d7070'8a» 

»OBLB¥ XTIII. 

7^ find the ^oUdUj of an Elliptic ^findlim 

r 

JLULE I* 

!• Take the diflrrcnce between 3 times the fquare of ' 
the midiile or greareft diameter, and 4 times the fquare of 
the diamerer at ^ of the length, or equally diftant between 
^ middle and one end ; alfo take the divert nee between 
5 timet the grr a^eft diameter, and 4 timef the faid middla 
diameter* Then the former difference diyided by the latter* 
will be quadruple the centra] diftance, or diftance between 
the ceniie tf the f^undk anii centre ot the generating 
cilipfe. 

'I hen find the axes of the tllipfe by Prolilem it, 
and the area of the fcgmeot which generated the fpindie 
by problem v, 

3. Divide 3 times that area by the length of the fpin* 
die; from the qaotient fubtra^ the greateft diameter; 
and nvultipljr the remainder by 4 times the central dif. 
tance, before foond. 

4. SubtraA this produft from the fquare of the greateft 
di.ime er; and mulriply ihe rt'mainder by the length of 
the fpindte^ and <igain by -6236^ fjr the foUdity* 

BXAMPLEI. 

1. Required the folidity of the elliptic fpindie ACBDA, 
rhe length AB bcin^ 40, the greateft diameter 12, 
and ihc diameter EF, at ^ of the icn^ih^ 3 4^)545 ? 
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!• tot the Ceuiml Difianci, f»d 4xi» 9f thi Ellipfi. 

4EF 37-98 184 E„ 
3CD 36-00i)00 



dif. 

3CD* 
4EF* 



. 1*98184 

432*00(H> 

360-0546 




= CG 



OC 

CH theconi. 

GH 

CO 



6Sl-4o82 9= OG 
118872 — 

118916 15 
6 

144 

its root 12 =3 mean befwf en CO &GH« 
Then as 12 : 20 (or AG) : : 30 (or CH) : 50 IK 

2. F^f tU Gmrmting EUiftk S^gmtut. 

CH30)6CG 

'•2 tah« vcrf. 
•1 VI 823 tab« arcft cof refp. 

LQlYL 



5*591 160 

• 30 CH 



167734500 are.! geacrauog kg, ACBA. 
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• • ' S. Fbr^ii SiUdilj of tbetfifnile. 



* at. 



AB 40 ) 503-20.3 5 
CD 12 / 



0'5800875 
4OG 36 



34805260 
17402023 • 



prod. 2O*8^31d0U . 

from 144* 

rem. 123*ll6S5 
AB 40 



4324-67400 



' . . 29548044 

14774022 
9849348 
S4623370 

foMvy 2578*5593G64 Anfwcf, 

Ex. 2. Required the folidity of the elliptic fpindle, 
fvhofe kngth is 20, the greatcft diameter 0, and ihe dia- 
iDCtcr at ^ of the k^gtk 474773 i Aaf. 322 32. 

RULE II. 

,To the fquare of the greateft diameter^ add the fquart 
af double the diameter at i of the Lngth ; multiply the 
Aim by the length, and die prodofi again by *id09 for 
folidiij, very nearly. Nctu 
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AN0 THEIR 90LII>S». 

: N^Um Thi3 rule will aKo fcrve for nny otbfiX foUd £«• 
med by the revolation of aoy conic fe^tion. 

BXAMPLC. 

' What is the folid content of the eliiptie fpindU^ ifhie^ 
length is 29, the greateft diameter 6, and the diameter at 

i of the length 474'773? • ' - 

' 474773 ' ' \ ' ' : . 



9*49546 double thf cliam. 
645949 ditto iaveited. 



8545914 
379318 

85459 
4748 

380 

56 



90-16375 fq. of dcibie diam. 
^6-OOQOO fq. of other diam* 

12616375 fura 
20 length 



2523-27500 

9Uj1 or 1309 iofcrtea 



2523 
22 

Anf. 330*2 the folidtty nearly. 

PiCOBLtM XIY* 

T 0 Jind the ^didiij of a Frttftum or Segment of an Elliptic 

Spindle^ 

Proceed as in tlie laft rule, for this, or ^ny oiher folid 

formed 
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formed bjr tte levdntion of a conic leAiof^aboot aa axu 
namely. 

Add together the fqoares of the greatefl and lead dia* 
aaetm* and rfae iqaaic of doable t)ie diamcw in the 
^ddle betweetp the two; multiply the fim by thelengtba 
and the produA again by •1309 ^'»r the fulidtty. 

Nore. f-or all fuch folid<:, this rule is exaft when thebodf 
is formed from the conic fed^icm, or a parf of it, revolved 
about the axi"^ of the fcftion. And will always be very near 
the truth when the figure rcvulves about another line. 

IXampt.es. 

1. Required the content of the middia^flom EGHF 
of any fpindle* the length AB being 40, the greateft or 
middle diaificter CD 32, the leall or diameter at either 
end EF or GH and the diameter IK, in the middk 

between EF and CD, 30*157568? 
32 30* 157568 
32 2 





00*315136 double 


96 


5130^ invert 


1624 


36i8yo 




J 809 




60 


94 


30 




96 

48 

576 



-1024-00fq;of CD 

67 6-00 f(j. of Etf 

5237-89 film 
40 length 



2095 15*60 
9031 i nverted 

20951 

6285 
188 



97424 Anfwer. 
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Xir« % What is ilie content of the (efgnt nt of wny 

fpindlc, the length being 10, the grcatcft diamrter 8, and 

the mifeMIc diameter 6"? Anf, .>72 272, 

Ex. 3. R< quired the folidity of the fruftum of an hym 
perbolic conoiii» the height being 12, the greatcft dia- 
meter 10» the kail diameter 6, and the middle diameter 

*if ^ ^ Anf. 667-59- ' 

£x» 4. What 18 the content of the middle fruftum of 
an hf pef bolic fptndle, the length being 20, the middle or 
greateft diameter 16,- the diameter at each 'end and 
the diameter at I of the length i Anf« 3248*^39* 

T§fiU tbi Solidiij of a PkgmMc C^itM. - - 

Sqoate the diameter of the bafe^ mokblf that hf the 
altitode^ tad the produA again by •d927» for file contentt 

BXAMPtaS* 

1. Required the folidity of the paraboloid whofe height 
£D i& aUj and tbe diameter of iu baft AC if 40? 

40 
40 



30 



4SU00 
3Hl6 

1 884*96000 Anfvrer* 



Digrtized by Google 



tSi • CONIC Si^TX0N8 

, Ex. 5. What is the content of the paraboKc conoid 
whofe ahitade is 42, and tl^ diameter of its bafe 24 ? 

Anf. 9500*19M# 

PROBLEM XXI. 

ile SMity •/ ibe Frufium rf a ParMoid^ 

* Square the diameter of the two ends, add thofe two 
fquares together, multiply that fum by the height^ and 
Ibe prodaft ag^a by *3S27, for the contenu 

' XZAMFLB8. 

1. I^eqaired the cpntent of the paraboloidal fnidunfi 
ABCDy the diameter AB being 20jl ibc diameter i^C 40» 
and the height EF 
^ 1600 DC* 
• 400 AB^ ' ' • 

2000 fum 
294- EF 



45000 

19634000 
15708 

17*7 i-oooo 




Ex. 2. What is tke content of the ftnftum of a para- 
boloid, the greateft diameter being 3a, the Icaft 24, and 
the altitude 9? Anf.*62l6-6266* 

f R.0BLEM XXIK, 

T9 find the SMitj of a ParaMk JSpinJle^ 

Tike the fqnsre of the middle or greateft diameter, 
multiply it by the length, and the prodnft again by •41888, 
Sen the content. 
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1. Required the content of the parabolic fplncllc ACBD, 
whofc length AB is 40, aad the grcateft diameter CD IC) ? 



16 CD 
16 

96 
16 

256 CD* 
40 AB 



10240 

1675520 
83776 
418S8 

4289*33 1 20 Anfi^. 




Ex. 2. What IS the foUdlty of t pafabolie fpindle 
whok length is i8> and its middle diaaieter 6 feet I 

Aall 271*4336. 

PROBLEM XXIII* 

r$ fittJ tbi S$lUiiy of the Middle Frupm of a Pdrabolic 

Add alcogether» 8 times the fquare of the gfeateft . 
diameter^ 3 timet the fquare of the leaft diameter, anci' 
4 times the prodaA of the tnro diameters; Ynultiply the 
fum by the lengthy and the piodoA again by *05S36 foit 
the folidity. ' ^ - 
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IXAMrLSt* 

1. Reqoirec) the content of the ffaftom df a panbefic 
frtndle bGHF. the length AB being SO, the ncateft 
fiuneter CD and the leaft diameter £F 12 } 



36 


12 


16 




12 


12 


S6 


144 




16 


a 


4 


856 


432 


768 



8 CD* 

432 3 EF* 

76si 4 CD X £F 

5248 fum 
20 AB 



64S6a Sii Fii, in /. 2(yO# 

•05246 



• 389760 

19^88 
12992 
92480 

3401*30560 Aprwer« 

Ek, *?. What IS the content of the fruftum of a part, 
bolic fpiiuile, whofc length u iS, grcateft diameter 18, 
and Kiift diameter 10? Anf, 3404^-23776. 

Notf. The folidiiies of the hypefbo^oid and hyperboKQ 
fpindle^ are to be found by rale 2 to prob« xvui. Ami 
thofc of their fruftutns by prob. xix ; where fomc ex* 
«iN|des ol thcffl are given* oir 
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inpHR bvfintfs of calk gauging is commonly performed 
^ bf^two inftfttmeats, namely* the gaagii^ or llidiog« 
fole^ and the gauging or diagonri rod, 

1« OF THE GAUGING 

I 

This inftrument ferves to compute the contents of cafks, 
Ac. after the dimenfions have been cakeiu It is a fquaio 
rule, having various logarithmic lines on its foar tides ov 
ftces ; and three Aiding pieces^ running in grooves in 
three of them. 

On the firft face are three Hnest namely, two matked 
A. B, f >r mohiplying and dividing; and the third,.MD, 
for malt depth, becaufe it (erves to gauge ma(t. The 
middle one B is on the Aider, and is a kind of double 
line, being niarkt-d at boih the edges ot the Aider, for ap- 
plying it ro both the lines A and MD. Thefe thrre lines 
are ali of the ia.ne radius, or diilance from I to lO, each 
containing twice the length of the radius, A and B 
are placed and numbered exaAly alikCi each beginning at 
I, which may be either l» or 10, or 100» &c« or -l* or 
•01 9 or '001 , Sec, but whatever it^is, the middle divi« 
iiou^ 10, will be tea times as much^ and the laft divifiott 
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100 times as tnach. But 1 on the line MD is oppofite Q\ 5, 
or more exadlly 2150'4 on die othtr lines, which number 
21 50*4 denotes the cubic inches in a malt buftiel; and its 
divilions numbered retrograde to thofe of A and B. On 
t^iefe two lines arc alfo feveral otiier marks and letters: 
thus, on tiie line A are MB, for mall bufticl, at theaumber 
2ii0^4; and A for ale, at 2S2, the cubic incbes In an ale 
gallon; and on the line B» is for i»ine, at 231, the 
cubic inches in a wine gallon $ alfo / i, for fqoars infcribed, 
•I *707> the fide of a iqnare infcvibcd in a circle whoib 
diameter is 1 ; / Tor iauare equal at *886j the fide of a 
fquare which is equal to the fame circle ; and r, for circuoEU 
ferencf, at3'i4i6, the circumference of the fame circle. 

On the fecond face, or that oppofitc the firft, are a 
Aider and four lines, marked D, C, D, E, at one end^ 
and root, fquare, root, cube, at the other 3 the lines C 
and D contaiiuiig refpedively the fquares and cubes of the 
oppofite nnmbers oh the lines D, D ; the radius of D 
being doable to that of A, B, and triple to that of 
£ ; 10 that whatever tlie firft 1 on D denotes^ the firft on 
C is the iqnare of if, and ihe firft on E the cube of it ; 
fo if D begin with 1, C and E will begin with 1 ; but if 
D begin with 10, C will begin with 100, and E with 
1000; and fo on. On the line C are marked 0 r at •0J[)(), 
for the area of the circle whole circumference is 1 ; and 

dH *7B54, for the area of the circle whofe diaxneter is 1 • 
Alfo on the line D, are WG, for wine gauge^ at 17*1^^ 
and AG for ale gauge, at 18*9^; and MR« for malt round* 
at 52*32 ; thefe three being the gauge points for round 
and circular raeafure, and are found by dividing the fquare 
roots of 231,282, and 21 50*4 by the fquare root of •7854: 
alfo MS, for malt fquare, are marked -l-0';>7, ihc malt 
gauge point for fquare i&eafure* being the fquare root of 
2150-4. 

On the thnd face arc three lines, one on a Aider marked 
N; and two on the itock^ marked S S and SL, for feg* 
nient (landing ai d.fegment lying,' which ferve for uU^ging 
Handing and lying caiks* And 
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And on the foonh, or oppqfite face, are a fcale of iir* 
chet, and three othet fcates, marked fpheroidi or 1ft 
Tariety, 9iA variety, 3d variety ;, the (cale fi}r.the4tk» or 

conic variety, being on tie infide of the Aider in the third 
face. 1 he ufe of thefe lines is to £ad liic mean diameters 
of caiks, 

Bcfides all ihofe lines, there are two others on the in- 
fules of the two firft fiiJers, l)cing continued from the one 
Aider to the other. The one ot thefe is a fcale of inches, 
from 12^ to 3(>i and the other it a fcale of ale gallon*?, 
between the (^orrefponding numbers 435 and 3*61 ; which 
lorm a table to (tiOw, in ale gallons, the contents of all 
cylinders whofe diameters are from 12f to^ inchei^ their 
common altitude being 1 incb« 

'The U/t 6f the Gauging RuU* 
PROBX.£K I* 

r 

To Multiply t*w0 Numbers 9 ms 12 aud 25* , 

9 

Set I on B, to either of the given numbers, as 12, on 
A; then agaiaft %& on B, ftands duu on A; which is the 
prodoA. 

« 

PROBLEM Mm 
To Divide one Numiet ij anoiber^ as 300 by 25* 

Set 1 on to 25 on A ; then againft 300 on A, (lands 

12 oa B, for tlie (juoiietit, 

PROBLEM 111. 

To find a Fourih Proportional^ as to 8, 2* , and 96. 

Set 8 on B, to 21" on A; ihea agiinft on B, is 288 
on A, the 4ih propotiional 10 a, 21^, rciuirtd. 



^6$ 0AV«IKO 

FaOBLBM IT* 

To Extras ih Sjtrare Root, as of 225* 

The jSrft 1 on C ftanding oppofite the one on D, on the 
ftocki (hen againlt 226 oa ftauds iu fquaie roots 15 

ExiraS Ae Coif Root, at of 3375. 

The liae D on the Aide being fet ftmght with B ; ibett 
•ppefite 3876 on £j ftandt its cube sooi 15 on p. 

PROBLEM VI. 

To fiii a Mean ff^fonional, as iitmem 4 

Set 4 on C, to tbeftme 4 on D; then againfi 9 on Cj 

fiands the mean propoitional 6 on D. 

• ♦ 

< * 

To Jiud Humhers kg Duplicate Proportion* 

J$ to find a Ibmhor nvhkb fiall be to 1 20; as the Sfoan of 

3 to^ Squan of 2. 

Set 2 on D, to 1^0 on C ^ then againft 3 on D, ftands 
fii 0 on C> tor the aa£wer. 

PROBLEM VIXI. 

To find Numbns in Subdmplscaie Proportion* 

As to find a N^mlfer ^hich /hall be to 2 as thi Root of 2^0 

to the Hoot of ViO. 

Set 2 on D, to 120 on Ci thea againft 270 on C, 
ftaadi 3 on for the aafwer* 

PRO- 
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K 

4 

PHOBLBU IX. 

, _ ToJlvJ Mi/fliers in Trijtlicate FfQ^ortiojtm 

As, to Jind a Numher ixjhich /hall he to 100, as the Cube of 

36* is to the Cube of 40, 

Set 40 on D, to 100 on E; then againft Sfi on D, 
#ands on ^» iot the anfvi^er. 

TpJindHurnhmikSuttrifHcetePrcfortioH. 

' sdSf U find a Numher nvhich Jhall he to 4 0, as the Cuht 

Root of 72*9 is to the Cube Kaot of 100. 

S<«t4Qon D, to 100 on E; then againft 72'9 on £t 
^ Hands 3& on for the aafwer. 

,rE«BLBMXK 

To ComftaeMab Bttfifelt by tie Liste MD, 

w2r, "tofind tie Malt BufbtU in the Couch, Fleor, or Cjfiern, 
ntfbrfi Length is 230, J^readt 6,56*2, 
and l^epih ij'A Inches. 

Set 230 on B, to 5*4 on MD; then againft 58*2 on A 
ftands 33-6 bulhcls on B, for the anfwci;. . 

Note. The ufes of the other marks on the fofc, wiU 
appear in the examples farther on^ 

OP THt GAUGZKO 0& DIAeOKAL ROD, 

The diagonal rod is a fquare rule, having four faces ; * 
lieing comoionlj 4 feet long, %xA folding together hj 

N joints. 



joints* Thh inilrumenc is ufcd. both for gauging or 
meafuring r^iflc'y anct computing their contenrs, and tbat 
ffo.n <ine iii iu iilion oniy^ namrly the diagonal of thecaik» 
or thckn^hfrim the middle of the bung* hole to the 
mettirg i;f the head of the caflc with the ftave c^>(4te to 
the buno ; heii^g the longed line that can be drawn within 
the calk fr^m ihe mid.ile of the bung. And, accor ;ingly, 
on one fdce oi the rule is a fcale of inches for mcalur'ng 
this dirge al ; to which aie [»laced the aieas, in ale galloas, 
cf circles to the corrcfuoriding di. meters, in like manner 
as the lines on the under lidts of ibe three Hides in the 
Hiding rule* 

On the oppofite face/ are two fcales of ale and wine 
gallons^ expreffing the contents of caflcs ha?in^ the cor* 
refponding diagonals. And thefe are the hoes whteh 
chiefly farm the difference between this inftroment and the 

fliuinx rule; for all their other lines are ihefaine^ and ars 
to be uitd iii the fame maauer. 

* 

EXAMl'LS. 

The rod lacing applied within th^ caflc at the bung-hole, 
the diagonal was found to be 34- '4 inches j required the 
content in gallons. 

Now to 31-'4 inches correfiOHf^, on the rod, QO^ dX^ 
' gall ns, or 111 wine gallons, the content required. 

NoU. The contents exhibited by the rod, anfwer to 
the mod common form of ca&^i* and fall in betwcea the 
2d and 3d varieties fQllowicg. . \ - ^ 

s 

f OP CASKS AS DtvrOVD 'IKTO VAKIVTIBS* 

It is ttfaal to divide ca&s itito four caTes or varietiefl^ 
which are judged of from the greater or lefs apparant oar* 
vature f f their fides; namciv, 

1. The mi.id*e friiftum of a fpheroid, 

2. The middle fniftum of a parabolic fprndle, 
' 1 he two equal frudtims of a paraboloidf 

4^ TAe two equal fniHams of acdnc* J \ And 
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And if the content of any of thefe be compntrf m 

inches, by their proper l ules, and this be divided by 282, 
or 231, or 2150'4<, the quotient will be the content in 
nie gallons^ or wine gallons^ or malt buibds^ teig^divtiy^ 
£ecattfe v 

282 cubic inches make I ale gallon 

231 » . 1 wine gnlloa 

21a0*4 1 m4c buflieL 

Ard the partlculat rule will be for each as ia thefolloir- 
ing problomc 

TQjmdibe Comtni of m Cffi rf the Fitft t^rm. 

To the fquare of the head dianaetdrV adddooblethe 
fq««re of the bung diameter ^ and multiply the fom bf 
the length of the calk* Then let the prodoft 

be moItipUod b^* *0009:^s or divided by 1077^ for ale 

gallons ; 

'^Od multiplied by 'OOll-lt or divided by 8S2f for wine 

gallons. 

IXAMPLSS. 

1. Required the content of a fpheroidal calk, whofe 
length fs and bung and head diameters 92 and 24 
inWies* 
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24 
24 

48 

67« 



32 
3f2 

«4 

1024 

2048 
676 

26'24 
40 




104960 
•0009i 

4^44640 
26240 



104960 
•0011 J 

1154560 

34987 



104960 ale 97 *0S80 gallons 1 18*9^47 wint 

Sj the Gauging Satk* 

' Havltg fct 40 on to ihc ale gaug€ 32*82 on D, 
againd 

"24 on D, (lands 21'3 on C 
52 OA D, ftands 38*0 oq C 

the fame 38 0 ^ 

fom 97 *3 ale gallons* 

And having fet 40 oa C, to the wine gauge 297 on Dj 

ag:^inft 

24 on D, ftands 26*1 on C 
32 on D, ftands 46-5 on C 
the hm. 46*5 

(jim 119*1 wine gallons. 

Ex ^. Required the content oF the fpheroidal eafk, 
whofc length is 20, and diameters 12 and 16 inches. 
.6 . r 12* 136 ale gallons, 

Anfwcr ^ ^ ^.^gg ^-^^ gallons. f RO* 
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PROBLEM XllU 

To find tht ConUnt of a Cajk of the Sicond Form^ 

To the fquare of the head diameter, a{ld double the 
fqoare of the hung diameter, and from the Aim fake \ or 
of the fqHare cf the difTerencc of the diameters; then 
mu'tiply the remainder hy the length, and the produrt 
again by *0009^ for ak gallons^ ot by *<i)ail^ for wiiie 
gallons* 

IXAItPLSa. 

1. The kngth being 40« and diameters 34 and 3$, re- 
foired the content* 




8 
S 




2598*4 
46 



103S36 

935424 
239^4 



1 03935 
•0011^ 

114.3*296 
34645 



193936 ale 96*1408 galL 117*7941 wiioc 

Bj the Gmmgiitg Rule. 

Having fet 40 on C, to 32*82 on D, againft 8 on D, 
flands 2-4 on C ; the of which is O-.Ob. This taken 
Aon the <^2*d in ibe iaft form, leaves 96*^ ale gallons. 

And 
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And having ret40onC» to $9*7 on agaitift 8 on D, 
ftands 2*y on C : the y\ of which is TM6. " This taken 
from the 1 1 9*1 in the laft fornix leaves 1 17*9 ^inc gallons. 

Ex* f?« Required tHe content when the length is 20« 
and the diameters 12 and 16« 



Aafw 



f 12»018 ale g^illons, 
\ 14- 724? wine gallons. 



PROBLEM Xiy* 

?i JSaJ tbi Cantent of a Cajk of the Third Form. 

To the fquare of the bung dbmeter, add the fquare ©f 
Ac head diameter; multiply the Aim hy the length* and 
the produA again by *00i4 for ale gallons^ or by •0017 
for wine gallons. 

EXAMPLES* 

.1. Required the content of a calk of the third form^ 
when the length i& 40^ and the diameters 24 and 32* 




1024 64000 C4000 

576 -0024' -ooj? 



l600 25(J x44.9 

40 ^ 64 



64000 ale 89*6 gdUont 108*8 wine 



By 
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Set 40 on C, to xO*^ O, tVen againft 

- V4 on 0, lian(i.s 3'i'O on C 

32 on D, iiands 67 - J on C 



4 

fum ^i^"3 ale gallons* 



And having (ct 40 on C, m 94**25 on D; then agaioft 

24 nn D I an-K on C 

32 ou D, Itai ti^ ' t' s on C 



fum wine gallons. 



Ex. ^. Require(i the content when the length is 20, 
and the diaaieieri 12 and 16. 



Add the fquare of the difference of the cl'a » ercr«;, to 3 
times the fquare of their fum ; then multiply the fum hy 
the lengthj and the produd^ again by *000233' for ale gal* 
Ions, l>r by -0002 bj for wine gallons. 

BXAMPLES. 

1. Required the content, when the length is 40^ and 
ttas diameters 24 and 32 inches. 




FROBLEM XV* 

!ri Jind the Content of a Cnjk / the Fouith Form* 




K 4 



i6 
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56 


8 




66 


S ' 












64 •00023^ 


*00028j- 


5280 


9408 






i; 1136640 


3031040 




9472 7577fO 


757760 


3 


40 7o776 


126*293 


9408 


37fii>80 ale 8? '30016 gall. 


107-34533 wine* 



Bj the Sliding Rule. 

Set 40 on C, to 65-o4 on D ; then againft 
; 8 on D, (lands 0*6 on C 

£6 on (lands 29-1 onC 

29-1 
«9-l 

fum 87 'i) ale gallons 
And ki 40 an Q, to 59'4.1 on D ; then againft 

/ 8 on flaruis 0'7 

56 on D, Hands 35*6 

35-6 
• 35-6 



&m 107*5 wine gak 



y.r, 2. Wl at is the con tent of a conical calk, the length 
being 20, and ike burg and head diameters I6 and 1^ 
iachea^ 

AT f 10»985 ale gallons, 
An.wer 13.^15' ^ine gallons. 
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?ROBLEM Xrim 

To find tbi Qentent 9/ Cajk bj Four DimenJiottSm 

Atld together^ the fquares of ths bung and head dianw* 
ttt%, and the fqoare of double the diameter taken in the 
middle between the bung and head ; then multiply the 
Aim by the length of the caft« and theprodndl again by 
•0004} for ale gallons^ or by '0005^ for wine gallons*- 

EXAMPLES, 

. ]. Reqnifed the content of any cafl&whofe length is 40,^ 
the bung diameter being 32, the head diameter and the* 
middle diameter betweeu the bun^ and head 2S|- inches. 





t24i 


32 


57-5 


24 


32 




96 


64 


40^6 


48 


96 










576 


1024* 



5306*25 
1024 

4i;oC-25' 

40 



196250 J 96250 

•0C04| •0005f ' 

785000- ' 981250 
13QSS5 130S93 



akpiv'xSja gallons 111*2083 wine* 



IT 5 
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Sj the Blidtng Ruk. 

Set 40 on Cj to 46'4 on D % then againft 

24 on D» fian4s 10*5 
3S on ftands 19*0 
57^ on D« ftands 



fum 91*5 gallons, 
aind 



Set 40 on C, to 42*0 on D; then againf 

24. on D, ftamis 13-0 
32 on D, ftands CI -2 
57^ on ftands 75-0 

fum 1 1 1*2 wine gallons* 

Ix. 2. What is the content of a caflc, whofe length is 

20, the bung diameter being l6, the head diameter 12, 
and the diameter in the middle between them 14^? 

Anfwcr^ 1 ^ '-^-^79 ale gallons, 
^^^"^^ \ ia-9010 wine gallons. 

T9 find tbi Cwtiut of any Cojk from Thru Dimtnfiom ottJj^ 

.Add into one funii 39 times the fqoare of the boor 
<|IaiDeter, 25 times tbeYquare of the head diameter, ana 
26 times the produAof the two diameters : then .multi- 
ply the fum by the length, and the produdl again by 

•00034 ^.j^^ ^^^^^^^ '00034 .00003xV 



J> 11 
ale gallons. 

BXAMPLBSt 

1 . Required the content of a calk, whofe length is 40^ 
and the bung and head diameters 32 and 34 f 

32 
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32 


24 


32 




OA 




64 


" 96 




q6 






1024 


676 


768 


30 


•*»^ 




92X6 


2880 


4608 


3072 


1152 


]536 


39936 


14400 


19968 



279 



39936 
19968 

74304 
40 



1 1888640 



9 ) I0iu-5:u40 



2972160 

•00034 $^2160 

•00003^^ 



Q70 1 96 



112*2510 wiiiegaL 9r8()d76 ale gallons* 



Ex. 2* What is the content of a c.iik« whofe length i^^ 
3O9 and the bnng and head diameters 16 and 12 F 

Anfwcr^ 11-4833 ale gallons, 
/imwcr ^ ^ wine gallons. 

Ncfi. This is the moft exacf^ rule of any, for three 
ciimenfions only; and agrees nearly with (he <iia^onal 
rod*. 

w 6 oJ? 



i 

^ ITLtAGIf 



OF THE ULLAGE OF CASKS, I 

I 

The ullage of n caflc, is whnt it contains when onfy 
pnrtiy filled. And it is confidered in two poficions, namely, 
as {landing on. its end with the axis perpendicdlar to the 
hon'zon« or as lying oa its fide with the axis paraUe^ to- 
th« horizon. 

FROBLEM XVIII. 

■ 

To find the IJlkge bj the 8iiMtrg Rule. 

By one of the preceding problems fiiid the whole conv 
tent of the calk. Then fel the length on N, to 100 OiV- 
SS, for a fegment Handing, or fet the bung diameter or^ 
N, to 100 on SL, for a fegment lying; then againft the 
wet inches on is a number on SS orSL, to be referved»> 
Next, Set 100 on B, t) the referved number on A; 
then flgain!t ihc whole conlcni on B, will he found the 
, ullage Oft A, 

■ 

BXAMPLES. 

1, Required the ullage anfwering to 10 wet inches of 
a (landing cdik, ibe whok contenl of which is 92 gaUooS) 
and length 40 inches* ' 

Har\'ing fet 40 on N, to 100 on SS;. then 

againft 10 on N, is 26 on Sb, ^he referved numb. 

Then fel 100 on B to 23 on A ; and 

againft ^2 on B, is 21*2 on A, the ullage required, 

Kx. 2. What is the ullage of a (landing calt who(& 
whole length is 20 iiichcK, and content 1 i gallons; the 
wet inc hes bcl * s 5 ? AnC 8 65ga lo m. 

7 Sx.Z. 
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Ek. 3. The content of a caJk being 92 gallons, and ihe 

bui>g iiiamcter 3 2, require! the ullage of the fcgmcnt lying, 
when the wet inches are b I Anf. i6*4i gaUons*. 

a. 

fftOBLBIT'XIlC; - 

• ' - ' ^ ■ , 

TV Ullage m Stwii^g 'cajt bj the Pew^ ' * 

* • 

Add all tDgethcr, the fqiiare of the diameter at the fir-i. 

fjce of the liquor, the fipiare of the dtametcr of ther 

neareft end, and the f;juare of double the diameter taken 
in the middle between the other two ; then multiply the 
fum by the length b{-tween the furface and ne reft end,, 
and the produd again by 'OOU-t^ f(ir ale gallons, or by 
•00054. for wine gallonSif in the lefs pare qL the caik,. 
whether empty or filled- 

The thf'ee diameters being 24, 27» afid ^9 ihefaes, ro*- 

quired the ullage for 10 wet inches. 



24 


29 


54 


2916 


24 


29 


54 








841 


96 


261 


Tie 


576 


48 


58 


270 










4333 


576 


^ Ml 


2916 


iO 


1 




43d30 


43330 


f 




^004| 


•00055^ 






173320 


216650 






28885 


28885 



^ Ale 20*2205 gailoos 24'5535 wine 



ullage Of CASXS* 
MOBLBM XXb ' 

^ 'TBVlligiM Lying Ci^bjih Pen. 

Divide the wet inchts by the bang diameter; find the 

quotient in the column of verfed lines, in the table of 
circular fegraents at the end of the book, taking our its 
correfponding fcgment. Then multiply this feg meni by 
the wliole content of the cafk, and the; piodiift ag|da bjr 
1:^ for the iiUage vequired^ nearly* * 

BZAMFLI.' 

Suppofiog the bung diameter dd» and content A 
gallons ; to find the iiuage for 8 wet inches* 

32 ) S (•S^, whofe ub. feg, -153046 

92 



' 3070<)2 



14 M 26232 
I is 3*531558 



17-657790 AnfweK 



OF 



SPECIFIC GRAVITY. 



npHE/fpecific gravities of bodie»t their relative 
^ . weights^ contained un ier the fame given magnitude^ 
as a cubic foot,, or a cubic inch, &c. 

The fpecific graTides of feveral forts of matter are ex- 
prefled hj the nambers annexed to their names in the fol- 
lowing table : 

Jl TaiU cf tbt Specific GranfiiUt rf B^diiim 



Fine gold 


19640 


Brick 


2000 


Standard gold . 


188S8 


Liv^ht earth 


19S-t 


Qaick-filvcr 


13600 


Solid gun-powdcr 


1745 


Lead 


11 325 


Sand 


1520 


Fine filver 


11091 


Pitch 


nSb 


Standard filver 


10535 


Box»wrood 


1030 


Copper 


^00 


S^a.watcf 


1030 


;Gan metal 


8784 


Common water 


1000 


Caft brafs 


8000 


Oak 


9?5 


Steel 


7850 


Gon-powdert (haken 


922 


Iron 


7645 


Afh 


755 


Caft iron 




Maple 


800 


Tin 


7320 


Elm 


600 


Marble 


2700 


Fir 


550 


Commoii ^one 


2520 


Cork 


240 


Loom , 


2100 


Air 





Note* The ieteral forts of wood are fappofed to be 

dry. Alfo as a cobie foot of water weighs juft ICOO 

ounces avclrdiipois, the numbers in this tabic exprtTs, not, 
only the Ipecfic gravities of the TcNeral bodit's, but alfo 
the weight of a cubic foot of each, i>i avoirdupois ounces; 
nnd l ence, by proportion, the weight of any other quan. 
my, or the quantity of any other weight, xaa/ be known^' 
ia the following problems, r ao« 
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nosLiM i; 

To find the Magnitude of anj Bodj from its WeigJfti^ 

As tbe tabular fpccific griyitf of the ho^j, 
Bi to its weiffhc in a?oirdupoir ounces,. 

So i^ one coDic f jot, or 1728 cubic inches. 
To iu coAtent iiv fcct, or incl^« xefpedively. 

1. Required the conteot of an irreguhr block of oom< 
mn flone which weighs 1 cwt. oi il2lb« 

1121b. 

16* 

672 
112. 



2520 ; 17.^2 : ; 1728 ; 1228||^J* 
172fi 



) 254.-1? 

J79e . _ 

• — cubic inch, 

%520 ) 3096576 (. 1228IIJS Aafvircr,. 
25% 



P76 
504 



725 



2C>17 
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Ex. 2. How many cubic inches of gun- powder are ih.'re 
in llH. weight \ Anf» 30 cubic inches nearly* 

£x. 3. How many cubic fedt are tbtre in n ton weight 
of dry oaki Anf* ^St^| cubic tcct* 

PROB&lIf lift 

As one cabtc fooe» or 1728 cubic inchctj 
Is to the content of the body,' 
So 11 itf tabalar A>e€ific gravity. 

To the weight oi the body. 

EXAMPLES* 

♦ 

1. Required the weight of a bbck of narble, whofe 
length is 6'3 feet, and breadth and thicknefs each 12 fset; 
being tLe dimeuAons of ohc uf the Itoues in the wall* of 

Wbcck. ........ . 

63 . . .. 

12 



■ « 



756 

■ ■ I 09|« tons ) 

1 : 9072 : : 2700 : 683iV 
2700 



6350400 
18144 



lilt 
«0 



24494400 eas. 
6123600 
1530900 lb* 
13668 cwt. 

Aiif« 683^ toa« atmoft fqualto the borthes of M 

Eaft^iaihip. 

Ex. 2. 



SPECIFIC OKaVITT. 

Ex. 2. What is the weight of 1 piBt^ ale meafnre^ of 
gen- powder?* AnC 19 oz. nearl}% 

Ex» 3. What is the weightt)f a Uo«k of dry oak, which 
flftealUtes 10 feet long> 3 feet broad^ and 9^. feet deep f 

A.ii". J lb. 

. P-KOEL£M III* 

- To fo9i4he^ Sfedfie Gr^'vitj of a Body% * 

Casi i« When the. body in heavier than water, weigh 
it both in water and out of water, and take the di&r^nce^ 
which will be the weight loft.in^water* Thfa ky. 

As the weight loft in water, ' 
Is to the whole weight. 
So is the fpecific gravity of water, 
- Tfo thfif fpecific gravjty of the bod/^ 

A piece oF ftone weighed lOlb* but in water only 6| fii^ 
required its fpecific gravity i 
10 

2 

' Si : 10 : : 1000 ; 

or 13 : 40 : : 1000 : 30^7 aiiArer« 

40 

13 ) 40000 ( 3077 " 

— 
100 

91 



90 

CAlB^2ft When thelody is Hghter than water, fo that 
it wUl sot qpM fink I affix to it a piece of another body 

beavier 



* 
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specific ftHATlTY. ^tS7* 

heavier than watcr^ (o that the mafs compounded of tho 
two may 6nk together. Weigh the heavier body, and the 
eonopoond tnafs* feparstfely, both in Mrater ajrid out of it ; 
then fiad how much e^ich lofea in water hy fubtra^ing its 
weight in water tmm its weight in air; and fuhtratt the 
Icfs of ihcfc remriaderb from the greater, I hcu fay, 

« 

Aa this la ft rernairuicT, - . 

Is to the wcijk^hr of the Vipht body in air^ 
So is the fp riiic gr.- vi v i f ^^ater, 
To the fpcuhc ^ravii) uf the aody. 

IXAMPLB* 

Scp^wfe a piece of elm weighs !5lb In air, and that a 

pitce of copper, which weighs 1 81b in air, and 161:) in 
warer, is aiixcd to ii. ^iid ih^^t the compound xveigh* bib ■ 
in watery requited the fpeci&c gravity of the elm^ 

Copper Compound 
18 mair 33 
16 in water 6 

2 lob 37 
— 2 

. ' Then As 26 ; 15 : : 1000 : 600 afif* 

FaOBLBM IV. 

Xojbidthi !^fttitii$ of Two I igreditnts in a Gi^im 

Take the three differences of every pnir of the three 
fpecific gravities, namelv, the fuecific gravities of the 
compound and each ingredient; and mult!f)iy the difference 

of every two fpecific gravities by the third Then, as 

tho 
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968 



the greatcft produdl is to the whole weight of the cofs^ 
pound, fo is each of the other produ^^ to the tw« 
weights of the kgicdieiits« 



A compofin'on of 1 \ Q\h being made r f tlii an<} copper, 
^hofe fpecific gravity is found ta be 8/84; required the 
quantity of each ingredient^ the fpeci&c giavit/ of lift 



50^0 


9000 


8784 


7320 


S784 


* 732a 


1680 


Sl6 


1464 diC 


87S4 


7320 


9000 




4320 


1317600O 




£48 





702720 
52704 
8784 



1512 



1581120 



112 



14757120 : 11^ : s 13170000 : 100 copper 

112 ~- 



26352000 
13176 
13176 ' 



12 tUL 



14757100 ) 1475712000 f 100 
Aa{wcv, ifeere ia lOOlb of coppcf* ( • i • *• 

and conTeqacmdy 12lb of tST 1'" compofcio.. 



or 
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WEIGHT ARB DIMENSIONS 



ov 

« 



BALLS AM> SHELLS. 



npHE weight and dimeofion* of- balk and Ihelb might 
^ be found from the prohlenis lad given, concerning 

fpecific gravity. But they may be f >ui^d ftill eafier by 
means of the experimented weight of a ball of a giveft 
iize, froQQ iht known proportion of fimilar figurn^ 
mmdy, as the cubes of their diajneteri. 



raoBLEM !• 

9> jStiJ tie Weitbt an Iron BaU, frm iU BiamtHr. 

An iron ball c f 4 inches diameter weighs 9lb, and tht 
weights being as (he cubes of the diameters, it will be, as 
64 (which is the cube of 4) is to 9, ib is the cube of the 
diameter of any other ball, to its weight* Or take ^ of 
the cabe of the diameter, for the weiftht. Or take \ of 
the cabe of the diameier» and \ of that afais^ and add 
the two together, for the weight. 



Djg'itized by 



29^ or BALLS 



1« The diameter of an iroa flioi being 6*7» reqoiied 
its weight} 

469 



44*8a 
6-7 

^ 31423 
S ) 30076s 



Anf. Ibii 



Ex* 2, What is the wdght of an iron baD whofe dia- 
meter is 5*54 inches i Anf. 34lb« 



FltOBL£U II* 

T 9 find the Weight of o Leaden fialU 



A' leaden ball of 4^ inches diameter weighs 17lb$ tiiere* 
fore z% fhc cube of 4^ is to 17, or nearly as fl to 2, fb is 

the rul e of rhe diametc^r ot a leaden ball, tr) its weight. 
Or take f of the cube of thct diaaieteij for the weighty 
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AKD SHELLS. 2^1 
EXAMPLES. 

1 . Required the weight of « leaden ball of 6*6 inches 
diameter? - ' 

S96 
396 

43'56 
6 6 

267 ASS 
9 ) 574-992. 

Ex. 2. What is the, weight of a Icadpo ball of 5*24 

inctieb diameter ? Auf. J2lb ocaily. 

PROBLEM 111* 

To find the Biameter of an Iron Ballfrm its Weight. 

Multiply the weight hy 7*^ Acn take the cube toot of 
the produA for the diametei^ 

B'AMFLES. 

U R<qitii«d^ lh« diaaetet of a 4^^ib iroa ball I 

4A 
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Qfft or BALLS 

« 

, i^B^ Cbi) or I 



J 



The cube root of this is alnrrol^ 7. Snppofe 7, wbofc 
cube is 343. Then, by the 2d riile for the. cube root at 
fag6 4lj proceed thus; 

665 5371 
, * • As S84| : 940^ 2 : 7 



Or as 2964i ; 282 1 : : 7 : 6*685 Ant, 

7 



* \ 



12^54 ) 19747 ( 6-685 inclM 
J7724 



1772 



251 

15 
15 



Ex. 3. What IS thi^ diameter of a Silh f ron ball \ 

Anf. 5*54 inches^ 

ra#- 
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AVB 8MfiLL$« 2$S 
PEOBtBM IV« 

fo find the Diameter of a Leaden Ball from its Weight* 

"Multiply the Weight by 9, and divide the prodafl by 2; 
tliea uke the cube root of the quotient ior the diameter, 

SXAMFL£S# 

] » Required the diameter of a 64lb leaden bail ? 

64 



2 ) 576 
288 



the cube root of which is almoft 7, whofe cube is 343* 
Then 345 288 



686 576 
Sd8 343 



As 974 : Sip : : 7 : 6»605 Aof. 

7 

974 ) 643a ( 6*605 inches 
5844 

589 
584. 



£x. S« What » tiie diam^eter of an 81b leaden ball ^ 

Aftf. 3*^03 inc&ef. 
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^ BALLS 

To /itd ihe Wiigbi of iut IroK SbilL 

Take -j^ of the difference of the cubes of the external 
and intern:*! diameter, for the wc ghr of the fliell. 

That is^ from the cube of the external ciiameier take 
the cube of the internal diameter^ multiply the remainder 
' by 9, and divide the prodod by ^» 

SXAMFL£8» 

1. The ouifide diameter of an iron fhell being 12vS, 
and the in£de diameter 9*1 inches ; required ic& weight i 





12'8 




12-8 


SI 


1024 


•19 


1536 


S2 81 


163 84. 




12-8 


8281 


131072 


74529- 


19U608 


753-571 


5?e97*i52 




753*57 1 


■ 


1343*581 



9 



{8) 120^2-229 
8 ) 15U-J28 
Anf. 188-S41 lb. 



Ex* !2. What is the weight an iron lhell» wboie ex. 
tenial and internal diameters are 9*8 and 7 inches i 

Axii. 84i lb. 
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r 

PROBLEM Yt« 

fijfii^ much Ponder w/// /// a ShdL 

Take the cube of the internal diameWr, ia wcbes. mi 
divide It by 57-3, for the lbs. of powden ' • 

L - ' 

WW fill the lh€ll- whofc internai 

♦ ^ 

9-1 

8^81 

74529 

^ ib 

573 ' , 

2 805 

•^■^•^ 

.86 

t^- H«^' much powder will fill the Ihell whofe Jn. 
icpotl diameter is ^ iDches ? g^J 
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K}i BALLS 
PIOBLSM VII* 

Hifiul iiw much PowJtr will fill a RiSimgubar M99S% 

Find the ccmtent of the box in incbes, bjr moltiplying 
tb'e lengtbf. breadtbt and dq>th all logetlm. Tben dirade 
hf 30^ for the pounds of powder* 

BXAMfLES. 

1. Required the quantity of powder that will fill a \mi 
the length being 15 inches^ and the breadth It, and the 
depth 10 inches I 

15 

12 

180 
10 



^ 30)1800 
Ant. 60 lb. 



Ex. $2. How much powder will £11 a cubical box, whofc 
fide is 12 inches? . Auf« olilh* 

PROBLEM VIIX. 

T 9 find bemf mucb Powder wilifill a Cylinderm 

Multiply the iquare of the diameter by the length; 
then divide by 38*2« for the pounds of powder* 

U How much powder will the cylinder hold» whc^e 
djanKt^n* is 10 inches^ and length ^ inches? J# 
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^ 10 
10 

100 

20 

lb. 



) 2000 ( nearly^ 
1910 

900 
13$ 



Ex, 2. How much powder can be contained ia the cy- 
lindeij wbofe diameter is ^ iAches, and length 12 inchest 

FaoaLBM ix» 

To find thi 6issii of a Sbeil to contain a Given Wii^bl cf 

Multiply the pounds of powder by 57*3 ; then take the 
cube root of the produfi^ for tbe diameter in inches. 

BXAMPLBt^ 

U What is the diameter of a ihell that will hold 13|1b. 
•f powder? 

57*3 

J!! 

1719 
955 



o 3 The 
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- The c«be r^ot of this is nearly 9f whofe cube is 729. 
Then 

729 754*45 
2 X 



1458 1308-SO . 
754*45 729- 

At 2212*45 : 2237 SO : : 9 Aufwu. . 

9 



S31,245 ) 2014,10 ( 9«1 w«kM 
1991 



S. Wluit is the diimftei of i ihdl, to eonUia €ib» 

r ROIL EM Xf , 

J % find tbi 5w i*/* 4 Cnhical B^n% U contain a Qiv^n Weight 

• of Pavfder* 

Multiply the weight in pounds hy 30, then the cube 
xoot of the pfodua will be the fide of the box ia inches. 



1 . Required the fize of a cobical box, to hold SOlb of 

jun-powucf? 

50 
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41fD »HKLUI« 



50 
50 



The cube root of 1.300 is 11 nearir, whofc cube h 133i« 
Then 1331 1600 

266% 3000 
laOO 1331 . 

As 4102 ^ : 4331 : : 11 : 11*44 Anf. 

■ ii 



4102 ) 4-704.1 ( 11'4-i inches. 
• • ^5762 < 



J 839 



194 



Ex. !2. Reijulred the Czc of a cubical box, to hold 
400ib, gua-powder i Auf. 22*S9 inches* 

FAOBL£M XI« 

Sr« fird twiai Linglh of a Cylinder will bi filed tj a Givem 

• ^eigbi Gun^ftywdiTm 

* Multiply; the weight in pounds by 3S*2 i theft divide 

the produft hy the fquare of th« diameter ia inches^ for 

the Icii^th, 

EXAMPLES* 

1 . What length of a 36 pounder g»n, of 6|. iuehet 
ili«iQeter« will b& filled with islb. of powder? 

04? . 6J 



I 



3M ' >1LXB# OF 

6f. = */ 3S'2 
iu ffi. ♦f^ 12 



458'4 

9 

. 400 } 4125-6 
AdC ]0*dl4 xnchet. 



Ex* !2J What length of a cylinder of S ifiches diameter 
majr be filled with ^Olb of powder ? ^ , Anf* 



• r THE 

PILING 

Of 

m 

BALLS AND SHELLS. 

I 

1 RON balls and fhclls are commonly piled, by horizontal 
*** coaifes, either ia a pyramidical or in a wedgc-like 
form ; the bafe being either an equilateral triangle^ or m 
fquare, or a reAangle. In the triangle and fquarc, the 
pile finiihes in a fiogie ball ; bot in the reAangie it finiihes 
in a finale row of balls* like an edge. 

In triangulaf and fquare piles, the number of horizontal 
rows, or courfes, is always equal to the number of balls 
iu one fide of the botium row. And in rectangular piles, 

the 
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BALLS AND aH£J.I.S» SOX, 

^ aumber of rows is equal to the Atimber of balls in tho 
breadth of the bottom row, Alfo the number in the top* 
row, or edge* is one or more than the difference between 
the length and bitadth •f the bottom row. • 

PROSLEM I. 

T^/nJ tie Nmmhr of Balk in a Triangular Pib. 

Multipty continually together^ the number in one fide 
of the bottom row, that narober increafed by 1» and the 
fame number increaftd by «2 ; then, take ^ of the laft- pro- 
daft for the aofwer.. 

BXAMPLES. 

fteqoired the number of balls in a triangolar plle^. 
eacli iidc of the bafe containing 30 balls! 

32 

31 . 

32 

30 



6 ) 29760 
Anf. 4960 



Ex# 5. How many balls are ia the triangular pile, each 
fide of the bafe containing 20?' Anf. Ii40« 

FaoBIrBM If.. 

TQ^ad thi Nimbtr of Balis in a Square Fiiu. 

Multiply continually together, the number in one^ fiJe ■ 
tf tbc bottom CQ^ffcj that number iocicalcd by ij and 

Q 6 dottblo; 



oiyui^L.^ cy Google 



"double the fame number incrcafed by 1; tbcn take ^ cf 
the proddA for the Mnfwer. 

1. How nany balls are io a fqaajre pie of 30 rows ? 

€t 

31 

6i 
183 

30 

6 ) 06730 
Anf. 9455 

Ex» 2» How majiy balls are there in a fqtMtre pile of 20 
iew8 ? Auft 2870« 

To'flfidtbe^ If umber of Mails im m RiSaftpilmr Fib. 

From 3 linaes the nomber in the length of thcbaferow, 

fu'^-trj»{f^ one lefs than t^e breadth of li e Tame, naiUij iy 
tlie remainder by the fa M hreadih, and the pruoiid by 1 
more thaa the {ame^ and divide by di iui the ai4wer« 

^ 1. Required the number of b^lfo ia a reAangular 
pile, tke lengtli and breadth of the baft tow being 46 
and 15 ; ^ 



oiyui^u^ Ly Google 



BALLS ANH SHELLS*^ '909 



4-6 
3 



138 
14» 

124 
15 

♦ 

620 

I860 
i& 

lll60» 
I860 

6 ) ^976a 
Anf. .U}60 



Ey. 2. How manv fhot are in a red:angultr complete 
pile, the length oi th&botcoai courfe bciag 59* and its 
breadth 20 i Anf, 11000« 

PROBLEM IT* 

To jind the Number of Balls in. an IncmpUu File^ ^ 

From the number in the whole pUe» coniidered as con* 
plete, fubtraA the number in the upper pile which is 
wanting 91 the top, both computed by the rule for their 
proper form; and the remainder will he the aamber in 
the fruftuffli or incomplete pile. 

J^XAMFLES. 

K To fiad the ouinbei of fhot in the incomplete trian* 

o 6 -gulas 
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J04> PILIKC^ BALLS AN2> SU£LL8« 

gular pile, ore fide of the bottom courfc being. 40^^ aad 
the top Gomfe 20* 



J* 


4a 


90 


41 


380 


1^40 


21 


42 


380 


32SO 


760 


6560 




68880 


7£ldO 



6)609000 

10150 Anfwer. 



Kk, 2. Mow many (hot are m the incomplete triangular 
f ik» the fide of the bafe being 24, and of the top 8 ? 

Anf; 2516. 

Si. 5» How many balls are in the incomplete fquare 
fSitp the fide of the bafe being 34, and of the tap 8 ? 

Anf. 4760*. 

fx. 4. How many fhot are in the ineomdete reftangiu 
|ar pile of IS eonrfet, die kngth and bicadth of the bafe 

king 40 and 20 i , Aaf«. 6i4feV 
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DISTANCES 

IT THt 

VELOCITY OF SOUND., 



BY Tarioos experiments it has been foood that fom^ 
fliei throogh the air, Qoiformly at the rate of aboat 
1142 ieet in one lecond of time, *or a mile in 4j feconds* 
And therefore by pro|x>rtion any diftanee may be found 
corrcfponding to any given time; namely, multiply the 
given time in {tcond9, by for the corrcfponding 

diflance in feet; ot takfi «^ of* the given time, for the 
diftancc in miles. 

Nate, The time for the paiiage of found, in the inter* 
val betiveen feeing the flafli of a gun, or lightoing, aiul 
hearing the report, may be obferved by a watch or a fmall 
pendiilaai* O5 it a»y be obferved by the beats of thft 
pulft in the wrift, counting on an average, aboat 70 ton 
ninote in perfens in moderate health, or 5^ pulfatioas tOj 
a.milf| and more, or lefs according to circnmftanccs,. 

BXAMPL£8». 

U After obferving a ffalh of lightning, it was 12 fe* 
con$[s before I heard the thunder | reqniitd the diltance of 
the cjond iron whence it came t 
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OF DliXANCES BY SQUND^ 

3 

14 ) 36 ( 2-^ milcs^ the wktwtu 

Ex. 2. How loag» after firiaa^thft Tower guns* mar 
tlie report be heard at Shooter's fiippofir;^ the diu. 
tance 10 be S miles in a ilraight liae I 

14r 
8 

3 )112 

Aof. 371 fccoadi. • > 

Ex« 3. AFteeobferving ttfe firiagoC a large eaftnon at 

a diftance, it was 7 fecondB before 1 hciird the report; 
what was its dittance ? AnC 1^ mile* 

Ex. 4. Perceiving a man at a diftance hewing ci wn a 
tree with an axe, I remarked that 6* ( f my puliations 
paiicd between feeing him ilrike and heading tl c report of 
the blow ; what was the diftance between us^ allowing 70 
polfes ta a minute? ^ Anf. 1 mile and 19S yards« 

Ex. 5*. How fiir off waa. the clDud> from which thuoder 
sffiied, whofe report was 5 pulfationi alter dw ilafli of 
lightning j counting 7-^ to a minute ? Anf. 1523 yards^ 



MISCELLANEOUS QUESTIONS. 

Qy. l.'Vli/HAT difference is there between a floor 

28 feet l(>ng by '20 broad, and two others 
aach of hair the din enfions ; and what do ail three come 
to at 45s* per Ho ftjrare feet? 

Aaf* dif« 2^0 f4j[« teet» Amount 13 guineas^ 

2c Aa 
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2. Aaelm plank is 14 feet 3 inclm loiig» and I would 

have juft a fquarc yard flit off it; at what diftance from 
the edge mnft the line be ftruck ? AnC Tryr inches. 

3. A ceiling contains 114 yards 6 feet of plaltering;^ aod 
thfi zoom 2S ieet broad; what is the leogth of it ? 

Anf. 36^ feet. 

'4* A cosnmon joift is 7 inches deep, and 2i thick ; but 
I. want a fcantling jaft as hig ag^in, that fhall be 3 inchc* 
thick ; what will the other dimenfion be ? 

Anf« Hi inches. 

5. A wooden troogb coft nie 3s« 2d. painting within* at 
per yard ; the length of it was 102 inches, and the 

depth 21 inches ^ what was the width ? 

Anf, 27i inches, 

6. If my court-yard be 47 feet <) inches Square, and I 
have laid S foot-path with Pur'^eck ftone, of 4 feet wide, 
along one fide of it; what v^iii paving the reft wi;h flints 
eome to, at 66. per fquarc yacd f Anf^ £5 16 0 J, 

7. A ladder, 40 feet long, nnay be fo planted, chat it 
ihall reach a window 33 feet ffom the ground on one fide 
of the ftrect and, by only turning it over, without mov- 
ing the foot out of its place, it will do the iame by a win- 
dow feet high on tlie Other fide; what is the breadth 
of the ftrcet ? Anf. feet 7^ inches. 

8. The I aving of a triangular court, at 18d. per foot, 
carae to lOOL; the longcll of the three fides Si> leetj 
required the fuxn of the other two equal iidcs. 

•Anf. 106-85 feet. 

9. There are two columns in the ruins of Perfepolis left 
Jhmdtog upright : th^i r>ne is 64 feet above the plain, and 
the other 50 : in a ftraight line between thefe, ftands aa 
ancieat foiaU ftatue, the head of which is ST f^ front 
the fummit of the higher, and S6 feet fronpi the top of 
the lower column, the bafe of which meafnres juft 76 feet 
to the centre of the figure's bafe. Required tiie uiitance 
between, the to|2s uf the two coluoins? 

Anf* 157 £set nearly«; 

S . 10. The 
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10. Tfcc pennnbulator, or fwrveying wheel, is fo con« 

thvcd, as 10 turn jult twice in the length of a pole, or 
l6| feet; required the diameter? Anf. 2*626 feet*^ 

]:U Iq tarniog a one-horfe chaife within a ring of a 
ceni^in diametfr, it was obfervcd that the ooter*whecf 
made two toms while the inner made bot one: the wheela 
were hoth 4 feet high ; and, fuppofing them fixed at the 

ftatutable diftancc of 6 f?et afunder on the axle-tree, what 
was ihe ciictuiitocnce of the track defcribed by the outer 
wheel ? Anf. 63 feet nearly. 

12m. What ia the fide of that equilateral triangle whofa 
, area coft as mach paving, at 8d. arfoot^ aajhe.pallifading. 
the thiee fides did, at a guinea a yard ? Anf. 72746 ftet. 
13* In the trapezium ABCD aie given, AB = IS^ 

BC = 31^^, CD zi 24f, and DA z= lii, alfo B a right- 
angle ; recjuircd the area ? Aiif. 410'122c 

14. A m»f, which Is 24 feet 8 inches by 14- feet 6< 
inches, is to be cofered with lead at 8lb* to the fquare 
fcot what will it come ta.at ISa.. per cwt h 

Anf. ^22 19 10^., 

15. Having a rcdianj^ular marble flab, 58 inches by 27$ 
I would have a fquare foot cut off parallel to the (horter 
edge I.I WQuld then have the like quantity divided from the 
jcmiunder, parallel to the longer fide; and this altematdf 
acncated, till there (hall not the quantity of a loot leftt; 
what wiU be the dimeofionaof the lemainihg piece ? 

AnC 207 inches by $*08& 

l6* Given two fides of an obtufcangled triangle^ which 
nie 20 and 40 poles y required the third fide^ tiuit the tri«. 
angle mqr contain juft an acre of limd? 

An£ 5<*S76 or<<9'099.. 

17* The end wall of: a hoofe is 24 feet 6 inches in 
breadth, and 40 feet to the eaves; ^ of which ia twut 
bricks thick, 4 more is 1^ brick thick, and the reft 1 
kjck tUcki sitxw the triangular gable riib 38 conries*. 

©1 
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ef brickti 4 otwliich nfiiallf make a toot in depths aod 
this is but 4^ inches » or half a brick thick : wh»t will 
this piece of work come to at 51. 10s. per ilacute rod 7 

Anf. ^-20 11 71. 

18. If from a right-Uingle triangle, whofe bafe is 12» 
and perpendicular 16' feet, a line be drawn parallel to the 
perpendicular, cutting off a triangle whofe area is 24t 
iquaie feet; reqoired the fides of thit triangle ^ 

Anf. 6» 8» and lO, 

19* The eUipfe io Grofvenor-fquate meafttits 840 links 
acrofs the longeft way, and 6lt the fliorteft, within the 
mils : now the walls beiNg 14 inches thick, wiMt grtnnd 
4m they inclofe« and what do they ftand upon? 

A r j incloie 4 ac 0 r 6 p 

I ftaiid on 176*04: fq. fcef. 
50. If a round pillar, 7 inches over, has 4- feet of (lone 
ift it ; of what diameter is the column, of equal length, 
that contains IQ timet as much? Anf. 22*136 inches. 

^1 . A circular fifh-pond is to be made in a garden, that 
ihall take up juft half an acre ; wluit muft be toe length of 
die ceid that ftrtkes the circle i Anfwer ^) yanb* 

^2* When a roof is of a erne pttcb» the rafters are ^ of 
die bteadth^ of the building: now foppofing the eaves* 
boards to projeA 10 inches on ofie fide, what will the new 
ripping a houfc coft, ih it mcafures 32 feet 9 inches 1 ng, 
by 22 feet S inches broad on the f!at» at ISs. per fquare? 

Anf. ^8 15 91. 

53. A cable which is 3 feet iang, and 9 'nches in com, 
pafs, weighs 22lb: what will a fathom of that cable weigh, 
which meafures a foot about ? Anr«.78jribw 

24* My plumber has pat 28lb per fquare foot into a 
ciftem r4 tnche^^ and twice the thicKnefs of the kad 
long, 26 inches broad, and 46 deep; ^he has alfo put three 
flays aerofs ii within, 16 inches deep, of the fame 
ftrength,.and reckens 22s. per cwt, for work and ma- 
leriaK I, being a maftjn, have paved him a worklhop, 
£2 feet 10 inches broad, wiili Fuibeck fione^ at Jd. per 

foot 2 
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foot; and upofv the balance I find there is 3s. Gd. due t» 
kirn. What w as the kogta of the, workfliop ? • 

Aof. 32 f, 01 inchesj 
C.*). The diftance of the centres of two circles, whofc 
diameters are each 50, being given equal to 50; . what 
i» the area- of th# fpftce iixkfed by ihek €ircttmiereiK:e& ? 

26. If QO feet oi iron railing weigh half at toii» nd^wi 
tbe bane^Teaiv iach and a quarter fquare, what will 50 
Act corae to, at 3^d. per lb, the ban being put |. of an 

inch fqiiare? Anf.^20 0 2. 

* 27. The area of an eqml^^teral triangle, whofC;^bafe 
falls on the diameter, and its vertex in the middle of tho 
arc of a femicircle, is equal tO/100 : what is the diameter 
«f the iemiciicle? * Anf. 26*32 U8, 

23. It is required toUnd the Ihicknefs of the lead in a 
pipe, of an inch and qoaitcc bore, which weighs. 14Jb per 
yard ia length j the cubic foot lead wef^^ng 11*334 
#unces. AnC *^Sf inches* 

29* Suppofing the cxpence of paving a femicircQlar 
plot, at 2s* 4d. per foot, come to lOl. what is the diame*. 
ter of it? Anf. 14^*7737* 

30. What is the length of a cord, which cuts oS ^ of 
the area^ from a circle whofie diameter h 289 ^ 

• Anf* 278-67 Itf. 

31. My pkmber has fet ine upacifVern, and bis Aopn 
book being - burnt^ he has no means of bringing in the 
charge, and I do not choofe to take it down» to have it 
weighed;' but my n^eafore he finds it contains 64 fquarc 
feet, and that it is precifely ^ of an hicfi in thickneA. 
iiCad was then wrought at '21], per fothcr of cwt. It 

is required from thefe items to make out the bill, allowing ✓ 
6^ oz» for the weight of a cubic inch of le^d ? 

Anf. ^4 11 2. 
3^. What will the diameter <rf a globe be, when the , 
iblidiry and fuperficial content are- cxprcilbd by the fame 
anmber? Anf.6w 

33. A 
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A3« A fiick that would hold 3 bolhels of cociv tt 224 
inches broad when empty ; what will that iacic contain 

which, hdng of the fame length, has twice its breadth or 
circumference? Anf. 12 bufhelf. 

31. A carpenter is to put nn oaken curb to a round wei^ 
at 8vi. per foot i^jiKire; tlie ^reaith of the cnrb is to be 7 J 
inches, and the diaoietei wi;lui^ 3? k^t • wi^ax will be the 
cxpence ? Auf^ as^ 

35. A gentlemaii ha3 a garden 100 feet long, and itO 
fttt broad; now a gravel i%alk is to be made of an eqoal 
width all round it: what muft the breadth of the walklbe* 
to taka up juft half the ground ? Anf* 25*9^8 feet« 

56. A may-pole whofe top, being broken off by;a blaft 
of wind, ftruck the ground at 15 feet dillance from the 
foot ol" tiic pol.*; what was the height of the v%hoh m.iy- 
pole, fuppofiii;} thi; length of the broken piece to be oj) 

57. Seven men bought a grinding flone, of 6u inchcg 
diameter, each paying y part of the expence; what pari 
q£ the diameter mufl each grind down for his Oiare ? 

Anf. the ift 4'4508, 2d 4*8400, 3d 6*3 jUS, 
4th 6*0765, 5th 7*2079, 6th 9*3935, 7ib 22-677«» 
SB. A maltiler' has a kiln, which is l6 feet 6 inchea 
Iquare : btu he wants to pull it down, and build a nevr 
one, that may dry three timei> as much at once as the 
one ; what aiult be tuc iwngth oi ius Tide ? 

Anf. 28 feet 7 inche?. 
SO. H()w many 3 inch cub^ may be cut out of a 12 
inch cube? AnC G^. 

40. How long mttft be ijie tether of a horfe, that will 
allow him to grase, quite aroend, juft an acre cf ground? 

Anf. 39i yards^ 

41* What will the painting of a conical (pire come to 
alt 8d« per yard ; fuppofmg the height to be IIS &et, and 
tibe circomference of the bafe feet i 

Anf. 0 8|. 

Tl;^e diam^cjc of ^ ft^ajcd c^rn buihcl is 18^ 

incheffj 



Digitized by Google 



S1& 



macxtCiiMEevs 



inchf^ tnd it» depth 8 inches ; what moft be the dUmeter 

of that buflicl be, whofe depth is 7^ inches? 

Anf. 

43« Suppofc the ball on the top of St. Paul's church is 
6 feet in diameter; what did the gUdiog of it coft, at 3};d. 
per fquarc inch ? Anf. 237 10 1. 

44* What will a froflQin of a marble cooe come to» at 
lis, per folid foot : the diameter of the greater end being 
4 feetf that of the lefs end and the length of the flanc 
fide 8 feet? Aaf./3Q 1 10|» 

45. To divide a cone into three equal parts by fediooa 
parallel to the bafe, and to find the altitodes of the three 
parts, the height of the whole cone being 20 inchts ? 

Anf. the upper part 13'867, 
the middle part 3*604, 
the lower part 2-528. 

4?. A gentkman has a bowling»green 300 feet long,* 
and 200 feet broad, which ke would raife 1 foot higher, . 
by aeaos of the canh to be dug ont of a ditch that goer 
found Jt I to what depth imift the ditch be dug, fuppoiing 
its breadth to be everjr where S feet ? A^f. 7 17 feet* . 

47« How high above the earth muft a perfoa be raifed,. 
that he may fee ^ of its furtace ? 

Anf. to the height of the earth's diaojeter. 

48. A cuHic foot of brafs is to be drawn into a wire of 
^ of an inch in diameter; what will the length of thc^ 
wire be, allowing no lofs in the metal ^ 

Anf. 97784797 yaids, or 55 miles $84*797 yards. 

49; Of what diameter muft the bore of a cannon be» 
which is caft for a ball of 24lb weight, fo that the dia^ 
meter of the b^re may be of an inch more than that 
of the b?ll, and fuppofing a :^lb b^U lo-meafure 4 inches 
in diameter ? Anf. J.7 67 inches. 

50. Suppofing the diameter of an iron 9lb b ill to be 4? 
in* hi s, as it is very iv.arly ; it is required to find the- 
diameters ot the fcveral hMlls weighin - 1, 2, 3, 4, 6*, 9» 
i^t 24> 36^ and 42 lb. and the caliber of their guns; 

allowing 
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allowing of thecaUber, or of the hall's dsaaicter fat 

Anfwer. 



Wt 


Diaificter 


Cabber 


ball 


ball 




1 


I -9^30 


1-9622 




^ -r 'L 4.0 




3 


2-7734 


2-8301 


4 


3*0526 


3-1 149 


6 


3*4043 


3v56'56' 


9 


4-0000 


4'08l6 


12 


4-4026* 


4*4924 


18 




5-1425 


24 


5*5469 


5-6601 


35 


6-3496 


6-4792 


4« 


6*6844 


6»8208 



51, Sappofing the windage of aU mortars be allowed It 
be of the caliber^ and the diameter of the hoUour part of 
the flbell to be of the caliber of the mortar; it is reqoired 

to determine the diameter and weight of the Ihcli, and the 

quantity or weight of powder requifite to fill it, for each oi 
the feverai forts ot monars, namely^ the 13, 10, 8, 5*8, and 
4'6 ioch mortar? 

Anfwer. 



Cahb. 


Diamcier 
(hrll 


1 Wt. Ih^^ll 
empty 


Wt. of 

pnwder 


Wr. (heH 

filled 


4-6 


4 \} «»3 


8-320 


0-583 


8-^03 


5-8 


5-703 


16-677 


1-168 


17-845 


8 


7-867 


43764 


3-065 


46 829 


10 


9*833 


. 85-476 


5*986 


91*462 


13 


1^783 


1 87791 


13-151 


20a*942 



' 52. How many (hot are in a complete fq«are pile, eaeh 
fide of the bafe cootaiDiDg 29 ' Anf. 8555. 

53« Hoif 
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53. Hour nmny Ihot are in a complete obfong pile, the 
kngth of the l>afe containing 49j and the bieadth 19? 

Anf. 8 170. 

54. How many (hut arc in a triangular pile, each fide 
the bafc being 50 ? Anf. 22100. 

55. How many ihot are in an unfiniihed triangular pile, 
the iide of the bottom being 50, and top SO ? 

Anf, 20770. 

56. How many fliot are in an unfinilhed oblong pile^ 
having the coraer row Ifl, and tho fidea of the top 40 and 
10? Anf. 8606. 

jT. If a heavy fphcre, whofe diameter is 4 inches, be 
let fall into a conical glafs, full of water, whofe diameter 
is and altitude 6 inches it is required to determine how 
much water wiJ mn over ? 

Anf. 26*272 cubic inches^ or near^^^ parts of apint, 

58. The dimenfions of the fphere and cone being the 
fame at in the VaW qneftion, and the cone only |> full of 
water; required what part of the axis of the fphere is im- 
merftd in the water ! Anf, •546 parts of an inch. 

59. The cone being ftill the fame, and ^ full of water; 
required the ihameter ot a fphere that may be juft all co- 
vered by the water? Anf. 2'445996'. 

60. If I fee the flafh c f a cannon, fired by a Ihip in 
diftrefs at fen, and hear the report 33 feconds after, how 
far is (he off! Anf. 7j'^ miles. 

6U Being, one day^ ordered to obfen^e how far a battery 
of cannon vfz% from me, 1 cbafited by my watch 17 ie« 
conds between the fime of feeing the flafli* and bearing 
the report how far'was the battery from me } 

Anf. 3* miles. 

An irregular piece cf lead ore weiglis in air J 2 
ounces, but in arer only 7 ; and another fragment weighs 
in air 144 <^unces, ^ water only f); required their 
comparative denfities? Anf. as 14^ to 132. 

63. Soppofing the cubic inch of common glafs weigh 
1*36 ounces troy, the {mtpf ialt water ^*&4^, and qf 

. , brandy 
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hrandy then a feaman having a gallon of that 

liquor in a glais boctle, which weig^hs 3^1b, iroy out of 
water, and to conceal it from the officers of th& culloins» 
throws it overboard. It is required to determiae,' if it 
will fink, how oiach force will joft buoy it up ? 

Anf. 12*^968 ounces* 
64* Supppofe by iBeafurement it be foand that a (hip 
€>f war, with its ordnance, rigging and appointments » 
drawb fo much water as to difplace 50000 cubic feet of 
water j required the weight of the veiTei? 

Anf* 1395 



4 * 
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TABLE 

M THE 

Arbas of the Sboments of a Cir€U^ 

^hofe diameter is Uniiv, and fuppofed to be divided inta 

1000 cqwai parts* ' 



Height 


Area Seg 


Height 


Area Segt 


Height 

* - 


ArraSeg* 


,•001 


•000042 


•027 


•005867 


•053 


•01^007 


•002 


•0001 


•028 


*-006^194 


•054 


•016457 


•003 


•000219 


•029 


•006527 


•055 


•016911 


•004 


•000337 


•o30 


•006865 


1 -056 


•017369 


•005 


•000470 


•031 


•007209 


•057 


•017831 


•006* 


•00061s 


•032 


•007558 


•058 


•0]8296 


•007 


000779 


•033 


•007913 


•059 


•018766 


•008 


•000951 


•034 


•008273 


•06*0 


•019239 


•009 


•001135 


•035 


•008698 


•061 


•019716 


•010 


•001329 


4036 


'OO9OO8 


•062 


•020196 


•on 


•001533 


•037 


•009383 


•063 


•020680 


•012 


•001746 


•038 


•009763 


•b64 


•021168 


•013 


•00196*8 


•039 


•010148 


•06'5 


•021659 


•014 


•002199 


•U40 


'010/537 


•066" 


•022154 


•015 


•00^24-38 


•041 


•010931 


•067 


•022652 


•016 


•002685 


•042 


•011330 


•068 


•023154 


•017 


•0029iO 


•043 


•011734 


•069 


•023659 


•018 


•003202 


•044 


'012142 


•070 


•024168 


•019 


•00347 1 


•045 


012554 


•071 


•024680 


•020 


•003748 


•046 


•012971 


•072 


•025195 


•Oil 


•004031 


•047 


•013392 


•073 


025714 


•022 


•004322 


•048 


♦013818 


•074 


•02023 () 


•023 


•0046 18 


•049 


•01 4'^ ^.7 


•075 


•020/61 


•024 


•00492 1 


■OjO 


•014681 


•076 


•0^7289 


•0?5 


•005230 


•05 J 


•0151 19 


•077 


■027821 


•026 


•005546 


052 , 


•015561 1 


•078 


•OC.S356 
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Area Srg. 




Area Srg, 


Height 


Area beg. 


•079 


•02839-^ 


•114 


•049528 




•073161 


•o&o 


•029435 


•115 


•0501*5 


•150 


•073874 


•081 


•0295779 


•116 


•050804^ 


•151 


•074589 


•082 


•030526 


•117 


•051446 


•152 


•075306 


•083 


•031076 


•IVP 


•052090 


•143 


•076026 


•084 


•031629 


•119 


•052736 


•154 


•076747 


•085 


•032186 


•120 


^053385 


•155 


•077469 


•085 


•032745 


•121 


•0540J6 


•156 


•07s 19 K 


•087 


•03.3307 


•122 


•054689 


•157 


•078921 


•088 


•033872 


•123 


•055345 


, •iss 


•079649 


•089 


•034441 


•124 


•056003 


•159 


•080380 


•090 


•035011 


•125 


•056663 


•16"0 


•081112 


•091 


•033685 


•126 


•057326 


•Itil 


•081846 


•09« 


•036162 


•127 


•0.)799I 


■l6'2 


•0825S2 


•093 


•036741 


•128 


•058658 


•i6j 


'083320 


•094 


•037323 


•129 


•059327 


•164. 


•084059 


/095 


•037909 


•130 




•165 


•084801 


'O96 
•097 


•03 8 4 06 


•131 


•060672 


•166 


•085514 


•039087 


•132 


061348 


•167 


•086289 


•098 


•03968O 


•133 


•062026 


•168 


•087036 


'099 


•040276 


•134 


•062/07 


•169 


•087785 


•ICO 


•040875 


•135 


•0633:s 9 


■170 


•08S335 


•101 


•041476 


•136 


•064071 


•171 


•OS 9287 


•102 


•0420SO 


•137 


•1X^4760 


•17-2 


•09004 1 


'W3 


042687 


•138 


•065449 


•173 


; -090797 


•104 


•043296 


•139 


•066140 


•17* 


•091554 


•105 


•043908 


•140 


•066833 


•175 


•092313 


•lOtf 


•044522 


•141 


•0()Y528 


•176 


•093074 


•107 


•045139 


. •Hi 


•06«225 


•177 


•093836 


•108 


•045759 


•143 


00 8924 


•178 


U94OOI 


•109 


•046381 


•144 


^•0()9625 


•179 


•095326 


•no 


•047005 


•146 


.*O70328 


•180 


•096134 


' 111 


•047632 


•146 


•07103J 


•181 


•096003 


•112 


•048262 


•147 


•071741 


•182 


•097674 


•1?3 


•av8«9+ 


•148 


•072450 


•183 


•00SV47 



3*15 THE AREAS OT TPRB^ 



Hetgbt 


Aiea i»rK. 


Heignr | 


Area 5e^* 


Height 


Area Srir. 


•184 


•09.^21 


•219 


•12/283 


•25+ 


•157019 

•157S90 


•185 






•128113 


•255 


•186 


•1007/4 




•1289^2 
' 129773 


•256 


•158762 ' 
• 1 59(>3ii 


•187 


•101553 


•222 


•257 


•18« 


•102334 


•223 


•130605 


•25ft 


•150510 


•189 


•1031 16* 


•224 


•131438 


•j250 


•161386 


• 1 90 


• 1 03900 


•225 


•132272 


•260 


•162263 


•191 


•104086 


•226 


M33I08 


•261 


•163140 


•192 


•105472 


•227 


•133945 


•262 


•164019 


•193 


•106261 


•228 


M3478+ 


•263 


M 64899 


•194 


•107051 


•229 


•135624 


•264 


•165780 


•195 


•107842 


•230 


• i 36405 


•265 


•166663 


•196 


* 108630 


•231 


•137307 


•266 


•167546 


•197 


•109436 


•232 


•138150 


•207 


M 68430 


•198 


•110226 


•233 


•138995 


•268 


^169315 . 


•199 


•111024, 


^34 


•139841 


•269 


•170202 : 


•200 


•11 1823' 


'140688 


•270 


•17 1089 


♦201 


•112624 


•236 


•141537 


•271 


•171978 


•202 


•113426^ 


' •237 


•142387 


•272 


•172867 ' 


•203 


•1 14230 


•238 


•143238 


•273 


•173758 


•204 


•115035 


•239 


•144091 


•274 


^1746+9 • 


'205 


•115842 


•2iO 


•1449+4 


•275 


•175542 . 


•206 


•116650 


•241 


•145799 


•276 


•176435 


•207 


•117460 


•242 


•146655 


•277 


•177330 


•208 


•1 18271 


•243 ' 


^47512 


•278 


•17S225 




•110083 


•244 


•148371 


"279 


•179122 


•210 


• 1 1 9^97 


•245 


• 1 49230 


•280 


•I8OOI9 


•5fll 


•1^0712 


•246 


•150091 


•281 


•I80918 


•212 


N2I529 


•24# 


•150953 


•282 


•181817 


•2J3 


•122347 


'248 


'1518lfl 


•2S3 


•18271^ 


•21 + 


•123167 


*249 


'152680 


•284 


•1 8361 9 


•215 


•1239^8 


•250 


•1535+6 


•285 


•18+521 


•216 


•124810 


•251 


•134412 


•286 


•185425 


•217 


135634 


•252 


/1 55280 


•287 


'186329 


•?18 


•126459 


•253 


•156140 




•288 


•187234 



9MwtJXTn or A cimcLz. 10% 



Height 


Area Seg. 


Height 


Area See. 


Height 


Area beg. 




•188140 


•324 


•220404 


•359 


•253590 


-290 


• J 89047 


•325 


•221340 


•360 


•254550 




•IS9955 


•32(> 


^22277 


•361 


•255510 


•252 


•19O864 


•327 


-223115 


•362 


•256471 


♦293 


•191775 


•328 


•224154 


•363 


•257433 


•294 


•192()84 


•329* 


•225093 


•364 


•258395 


•295 


•193596 


•330 


*226033 


•365 


•25!!357 


•296 


•194509 


•331 


•226974 


•366 


•260320 


•297 


•195422 


•332 


•227915 


•367 


•261284 


•298 


' 196337 


•333 


•228858 


•368 


•262248 


•299 


•1*7252 


'334 


•229801 


•369 


•263213 


•300 


•198168 


•335 


•230745 


•370 


•264178 


•301 


•199085 


'336 


•231689 


•371 


•265144 


•302 


•200003 


•337 


•232634 


•372 


•266111 


•303 


•200922 


•338 


•233580 


•373 


•267078 


•304 


•201841 


•339 


•2345^6 


•374 


•268045 


•305 


•20276*1 


•340 


•235473 


•375 


•269013 


♦306 


•203f83 


•341 


•236*21 


•376 


•269982 


•307 


•204605 


•342 


•237369 


•377 


•27095 1 


•308 


•205527 


•343 


•238318 


•378 


•271920 


•309 . 


•206451 


•344 


•239268 


'379 


•272890 


•310 


•207376 


•345 


•240218 


•380 


•2738()1 


•311 


•2083O1 


•346 


•241 169 


•381 


•274832 


•312 


•209227 


•347 


•242121 


•382 


•275803 


•313 


•210154 


•348 


•243074 


•383 


•276775 


•314 


•211082 


•349 


•244026 


•384 


•277748 


•3J5 


•212011 


•350 


•2449S0 


•385 


•278721 


•316 


•212940 


•331 


•245934 


•386 


•275)604 


•317 


•213871 


•352 


•246889 


•387 


•280668 


318 


214802 


•353 


•247845 


•3S8 


•281642 


•319 


•215733 


•354 


•24SS01 


•389 


•282617 


•3^0 


•216666 


•355 


•249757 


•390 


•283592 


•321 


•217599 


•356 


'250715 


/39I 


•284568 


•322 


•218533 


•357 


•251673 ! 


•392 


•285544 


•323 


•219468 


. -358 


•252631 


•393 


•236j2l 



T 2 



ago AREAS or 





Aiea $rg« 


•39+ 


•287498 


'395 


•288476 




•289452 


•397 


•29043 1 


•398 


•291411 


•399 


•292309 


'400 


•293369 


•401 


•294349 


•40'2 


•295330 


'408 


•296311 


'404 


•297292 


•405 


•29^273 


•406 


'299'^^^ 


•407 


•300238 


•408 


•301220 


•409 


•302203 


•410 


•3oa 1 87 


•411 


•304171 


'412 


•305155 


•413 


•306l4<) 


•414 


•307125 


•415 


•308110 


•4l6 


•309095 


•417 


^•310081 


•418 


•31.1068 


•419 


•312054 


•420 


•313041 


•421 


•3 1 1 029 


•422 


•515016 


H23 


•316004 


•424 


•316992 


•425 


•317981 


•426 


•3 1 8970 


•427 


•319959 


•428 


•320948 


•429 


•321938 



S SSOMEVTS O 



Height 


Arf a Seg. 


•430 


•322928 


•431 


•323918 


•43,2 


;324909 


•433 


•325900 


•434 


•326892 


•435 


•327882 


•436 


•328874 


•437 


•329866 


•438 


•330858 


•439 


•331850 


•440 


•332843 


•441 


•333836 


•442 


•334819 


•443 


•335822 


•444 


•336116 


•445 


•3378 U) 


•446 


•338804 


•447 


•339798 


•448 


•340793 


•449 


•34178? 


•450 


•342782 


•451 


'3^3777 


•452 


•344772 


•4.53 


•345768 


•454 


•^346764 


•455 


•347759 


•456 


•318755 


•457 


•349752 


•458^ 


•350748 


•459 


•341745 


•460 


•352742 


•461 


'353739 


•462 


'354736 


•463 


•355732 


•464 


•356730 


•165" 


•357727 



F A CIECLE» 



Height 


Area Seg. 


•466 


•358725 


•467 


•359723 


•468 


•360721 


•469 


•361719 


•470 


•362717 


'47 \ 


'363715 


♦472 


•364713 


•473 


•365712 


•474 


•366710 


'475 


-367709 


•476 


•368708 


•477 


'369707 


•478 


•370706 


'479 


•371705 


•480 


•372704 


•481 


•373703 


•482 


•374702 


•483 


•375702 


•484 


•376702 


•485 


•377701 


•486 


•378701 


•487 


•379700 


•488 


•380700 


•489 


•38l6fi9 


•490 


•382699 


•4^91^ 


•383699 


•4^ 


•384699 




•385699 


•494 


'3^6699 


•495 


•387699 


•496 


•388699 


•497 


•385:699 


•498 


'390699 


•499 


•391699 


500 


'39'2699 



TH£ 6S£ Of THS TABLE. 



TN fh« fiir^ing tible, eachnwUher ni tbc eolumn of 
tfriw y^jf. ss the area of the circular . fcgnmtrwhofii 
height^ or the mfe fioc of its half arc» is the nomber 
immediately on tbe left of tt, in tho critum of heights ;^ 
the diameter of the cifck faeiog l» and m wbole arM 

•.785398. ^ ■ 

The ufe of this table U to fiad, by it, the area of the 
fegment of any other eircle, wharever be the diameter. 
And this \% c^one by firft dividin^f the height of any pro- 
pofed fegment by its own diameter, and the quotient is a 
decimal to be foaght in the column of heights, and againft 
it is the tabular area to be taken out^ whicliis.fimiter to 
the proiiored fegiDent. Then this tatmlmr afOa^ faeiMum]* 
tiplied Dy thefquareof the given dianaeter* will be tbe 
area of the fegmeni vaqoticd-; becaufe fimilar aMM ifft to 
each other at ibe fquaMt of tbeir diaoeten. 

Se if it be required to find the area of a fegment of a 
circle^ wbofe height is ^i, the diameter being 50* 

Hare 50 ) 3*35 ( «0fi5 qoo. or labalar height, 
and the tab. fcg. is •021659 

which nu)Itif ly by 2500 the fqaare of the dianu 



im 54*147500 tbe ana M^uiied* 



I 
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382 tm uss or. thk tablb^ 



Bat ia diFiding tlie pvta height by the diameter^ if I 
tbe quotient do not ttrmioate in three pltcet of dectmab 
without 1 fnAional remainder, thea the area Ibr that 
ftaAional part ought to be pfo^rtioBed fbr^ thul : Havios 
found the tabehif aiea answering to the £rft three decimale 
of the quotient, take the difFerence between it and the 
next following tabular area, which difference multiply by 
the fradlional remainiog part of the quotient, and the pro- 
du^ will be the corrcfponding proportional part, to be 
added to the lirft tabular area. 

So if the height of a pcopofed fegoie^ were Sj$ 
Ac diameter $0« 

m 

Here SO y ( HMSfij: Tbfn 
to *066 anfwen^ -09^54 

the next area is *022652 



tbeir c^iftercncc is 4SS 
^ of which is QS2 
whkh added to •0221^4 



gives the whole tab. area 
- and tkis neltiplied by 



gives the area. 55*965090 ibaghl* 
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7ii finding ffirh, ly the fame Author, mof hi hail 
^ . ^ A$ Publifiirs of this B^k,. 



U 

A- MATHEMATICAL AND PHILOSePHIQAfL. 

DICTIONARY; 

Containing an Explanation ol ihe Terms, and an Ac« 
count' of the iewal SobjeQa* comprised uAder the heacTt 
Mathemadct, Aftfbnomy, and PhilofoDhjr, bcilh Natural 
and Experimental ; with an Hiftorical Aceoont of the 
Rife» Pro;;rcfs, and prcfent State of thefe Sctf ncfa t alfe 
Memoirs of ihe Lives and- Wriiings-of the moft emrneot 
Authors, both Ancient and Modern, who by their Dif- 
coveries or [mprovcments have contributed to the Ad- 
v^ncerBcnf of them. In Two Volumes 4to. WitU aun^ 
Cuu aDd Copper-platcs. Price 3L i^t, . la boards*, 

II. 

MATHEMATICAL TAEL£«^ 

Containing the Connnont Hyperbolie^ and Logtftic' 
ZiOgarilhms. Alfo Sinea, Tangents, Secants, and verfed* 
Sines bath Naiiiral afWl Logarithmic* Together with. fe« 

veral other Tables ufrful in Mathematrcal Calculations* 
To wliich is prefixed, a Large and Original Hiftory of 
t!ie Difcovcries and Writings relating to thofe SubjcAs $ 
wtih the complete Defcription ;ind Ufe of the TaWes. In 
One Volume Royal avo*, Thc.f oujah £(ikioa.. Pxlce^ 
ISu ifikboards«. 

III. 

A- 

TREATISE ON MENSURATION,. 

BOTH IN THEORY AND PRACTICE. 

The Thifd £ditioB« with many Additioiu. Biice IZa, 
io boaudt. 

4i • . IV. 
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.IV**--,. 

A COURSE OF MATHEMATICS^ 

For the Ufe of AcaBemies as well as Private Tuition, 
In Two VcluiBC^ 6ro» .The Fifth Edition. Fjicc lU Ifc 

- 

A COMPLETE TREATISE 

ON PRACTICAL ARITHMETIC 
AND BOOK-KEEPING, 

Both by fingle and double Entry, adaptied to the life of 
Schools. The Twdfih £diUon. Price 2s. 6d. baimd* 

VI. 

A KEY TO HUTIWB ARfTHJilETief 

Cootiiiung the SoloMnSt iit fall Length, of all thf 
Qaeftions propotM in that Wbrk; being very aleful for 
all Preeeptoir5> and otben iwhb make Ufe of his Aricb* 
inetic» The Second Ediiion. Frice 5s. 6d. bound. 

VII. 

THE. BJUNCXPI^ES OP BEIDGEI^. 

CoDtalntng tlie Mathemadcal Demonftrations of the 
FEopefties of the Archeit the Thicknefs of the Pier»» the 

Force of the Water againft them, Ac. Together with* 
Praftical Obfervations and Dirc^itms drawn from the 
whole. The Second Edition^ with CoiicCiigns and 
dkioni*. ftitc 6«« sewed , ' -^X^y 
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